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YEARS AHEAD FOR YEARS TO COME 


Superior speed is just one of the many exclusive features of the 
General Dynamics’ Convair 880 and 600 Jet-Liners. The 880 and 600 
are the only jet-liners that have the advantage of engines built by 
General Electric. With improvements in design that are as much as 
five years ahead of other jet transports now in production, Convair 
Jet-Liners offer assurance that advanced engineering and develop- 
ment will bring you jet travel that is years ahead for years to come! 


CONVAIR 
a oivision ofr GENERAL DYNAMICS CORPORATION 


First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), S.A.S., SWISSAIR, AMERICAN 








EFFICIENT, COMPATIBLE 
AUXILIARY POWER SYSTEMS... 


designed and built by ICKERS 


Missile progress demands unquestionable reliability, maximum 
efficiency and compatibility of the system with the overall 
vehicle. These rigid standards are being met by Vickers with 
missile industry-tailored R & D, engineering, production and 
service capabilities blended with extensive experience gained 
from a large number of successful accessory applications on 
a majority of the current production missiles. 




















Typical Vickers designed 
APS'’s include: 


. Hot Gas Systems 

. Close Frequency Systems 
. Battery Powered Systems 
. Door Mounted Systems 
Blast Tube Configurations 
Turbine Powered Systems 
Flywheel Systems 
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Using proven components as building blocks, Vickers can 
shorten APS development time and speed delivery . . . all with 
the assurance of dependability. These advantages are passed 
on to you whether your specifications call for one or any com- 
bination of the following: 


e TEMPERATURE TOLERANT SYSTEMS e HIGH SPECIFIC POWER 
e MAXIMUM EFFICIENCY e HIGH OR LOW DRIVE SPEEDS 
e CLOSE FREQUENCY CONTROL e ACCURATE VOLTAGE REGULATION 

















For further information contact the nearest Vickers Sales and 
Service Office or write for Bulletin No. A-5236. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division — Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA 
P. O. Box 302 . Detroit 32, Michigan 3201 Lomita Bivd., P.O. Box 2003 + Torrance, Calif. 


Aerc Hydraulics Division District Sales and Service Offices: 
Albertson, Long island, N.Y., 882 Willis Ave. + Arlington, Texas, P. O. Box 213 + Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C, 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 « CABLE Videt 
8239 OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., lid.— Great West Rood, Brentford, Middx. England 


Engineers and Builders of Filwid Power Equipment Since 1921 
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60-FOOT TRACKING ANTENNA 
BY KENNEDY 


ainstay at the missile test ranges... Kennedy’s 60-foot 
tracking antenna systems at the Atlantic and Pacific Missile 
Test Ranges track and receive telemetry signals from both test 
missiles and satellites orbiting thousands of miles from the 


earth. These optically-precise instruments come from the only 


company where efforts are concentrated entirely on microwave 


antenna development, manufacture and installation. 


ANTENNA EQUIPMENT 


° D. S. KENNEDY & CO. 


COHASSET, MASS. EVergreen 3-1200 











AVIATION CALENDAR 





June 8-11—Semiannual Meeting and Astro- 
nautical Exhibition, American Rocket So- 
ciety, E] Cortez Hotel, San Diego, Calif. 

June 11-13—Heat Transfer and Fluid Me- 
chanics Institute, Los Angeles, Calif. For 
information meray Extension, Uni- 
versity of California, Los Angeles 24, 
Calif 

June 12-21—23rd French International Air- 
Show, Le Bourget, Paris, France. 

June 13-23—Intcrnational Conference on 
Information Processing, UNESCO House, 
Paris, France 

June 14-18—Semiannual Meeting, American 
—- of Mechanical Engineers, Chase- 

Park Plaza Hotel, St. Louis, Mo. 

June 16-17—Industry Missile and Space 
Conference, Sheraton-Cadillac Hotel, De- 
troit, Mich. Sponsor: Michigan Aeronau- 
tics and Space Assn 

June 16-19—National Summer Meeting, In- 
stitute of the Aeronautical Sciences, Am- 
bassador Hotel, Los Angeles, Calif. 

June 17—Eastern Meeting, Survival and 
Flight Equipment Assn., Floyd Bennett 
Naval Air Station, Brooklyn, N. Y 

June 18-20—15th Annual Meeting, Institute 
of Navigation, U. S. Merchant Marine 
Academy, Kings Point, L. I., N. Y 

June 21-26—Summer-Pacific General Meet- 
ing and Air Transportation Conference, 
American Institute of Electrical Engi- 
neers, Olympia Hotel, Seattle, Wash 

June 22-26—Summer-Pacific General Meet- 
ing and Air Transportation Conference, 
American Institute of Electrical Engineers, 
Seattle, Wash 

June 23-25—33rd Meeting, Aviation Dis 
tributors and Manufacturers Assn., St 
Francis Hotel, San Francisco, Calif 

June 24.26—Second National Symposium, 
Nuclear Industry Division, Instrument 
Society of America, Idaho Falls, Idaho 

June 29-July 1—Third National Convention 

Continued on page 6) 
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of WELDMENTS 
and COMPONENTS 
by LAVELLE 


quality 
control 


Quality control of precision sheet metal components for jet 
engines, missiles, air frames and similar end products demands 
the total resources of qualified men, methods and machines. 
At Lavelle, experienced craftsmen use a variety of inspection 
techniques and equipment at every stage of production... from 
tool control to final piece inspection...to maintain quality 
control of critical parts to exacting specifications. 


Lavelle specializes in producing weldments and assemblies made 
of titanium, aluminum, magnesium, stainless steel and nickel 
alloys. X-ray, Zyglo, and Magnaflux methods of non-destructive 
inspection are certified and used to control material and weld 
quality. Close supervision by Lavelle inspection specialists 
assures consistent component quality at a cost related to 
your standards. 


Quality control procedures employed by Lavelle are outlined 
in a new brochure describing Lavelle’s manufacturing services. 
Write for your copy today. 


ZZ dove S 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Philadelphia, Pa., and Trenton, N.J. 
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LIQUID LEVEL 
DETECTION SYSTEMS 


for liquid oxygen 
and rocket fuels 


@ No moving parts assure unsurpassed reliability 


@ Will not respond to wetting or splashing 


q 


’ 
: 
ELECTRONIC UNIT ' i 


Explosion-proof version 
for ground installation 


IN-TANK SENSOR IN-LINE PROBE 


Quartector Liquid Level Detection Systems, with no moving parts to stick or 
freeze, detect liquid levels to within + 1/32” with a response time of less than 
40 milliseconds. Operating temperature range is from —425°F to +120°F. 

Quartector systems and instruments are designed for bulk liquid applica- 
tions such as fuel tanks in missiles or other types of pressure vessels, and for 
pumping applications. A real-time indication is provided when the liquid has 
reached pre-selected points in pipe lines or tanks. 

The Quartector sensing element is a piezo-electric quartz crystal mounted 
in a probe or submersible sensor unit. Circuitry consists of a four stage tran- 
sistor amplifier with a transistor detector circuit in the feedback loop, and an 
output control relay. When the crystal is in gas, it is free to vibrate at its natural 
frequency, and oscillation is sustained. When the crystal is submersed in liquid, 
however, its motion is damped, signal output drops, and the output control relay 
is de-energized. 


Splashing, bubbles, and wetting do not affect the sensor. Liquid indication 
is given only when the crystal is completely surrounded by liquid. Safety features 
include a fail-safe and function test procedure. Write to Trans-Sonics, Inc., 
Dept. 7, Burlington, Massachusetts, for Technical Bulletin 1900, 


TRANS-SONICS 


RS ae 


* TRADEMARK 
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(Continued from page 5) 


on Military Electronics, Sheraton-Park 
Hotel, Washington, D. C. Sponsor: In- 
stitute of Radio Engineers’ Professional 
— on Military Electronics. 

June 29-July 3—Summer seminar on Pilas- 
tics—Its Mechanical Properties, Design 
and Applications, Pennsylvania State Uni- 
versity, University Park, Pa. 

July 1-10—U. S. National Soaring Competi 
tion, Harris Hill, Elmira, N. Y. 

July 4-8—All-Woman Transcontinental Air 
Race from Lawrence, Mass., to Spokane, 
Wash. For information: All-Woman 
Transcontinental Air Race, Inc., 2611 
East Spring St., Long Beach 6, Calif. 

July 16-17—Third biennial joint meeting, 
Radio Technical Commission for Acro 
nautics and Los Angeles Section of the 
Institute of Radio Engineers, Ambassador 
Hotel, Los Angeles, Calif. 

July 28-29—Quarterly Regional Meetin 
Assn. of Local Transport Airlines, West 
ward Hotel, Anchorage, Alaska. 

July 30-31—Quarterly Regional Mecting 
Assn. of Local Transport Airlines, Fai 
banks, Alaska. 

July 30-31—Sixth Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, Stanley Hotel, Estes 
Park, Colo. 

Aug. 4-5—Second Annual Western Regional 
Meeting, American Astronautical Societ; 
Ambassador Hotel, Los Angeles, Calif 

Aug. 5-7—William Frederick Durand Cen 
tennial Conference on the problems of 
hypersonic and space flight, Stanford Uni 
versity, Stanford, Calif 

Aug. 17—First National Ultrasonics Sympo 
sium, Institute of Radio Engineers’ Pro 
fessional Group on Ultrasonics Engineer 
1g, Stanford University, Stanford, Calif 

Aug. 18-21—Western Electronic Show & 
Convention, Institute of Radio Engineers, 
Cow Palace, San Francisco, Calif. 

Aug. 24-26—Gas Dynamics Symposium, 
American Rocket Society, Northwestern 
University, Evanston, I. 

Aug. 24-26—Institute of the Aeronautical 
Sciences’ National Specialists Meeting, a 
symposium on anti-submarine warfare, 
classified), San Diego, Calif 

Aug. 31-Sept. 5—10th Annual Congress, 
International Astronautical Federation, 
Church House, Westminster, London 

Sept. 1-2—Conference on physical chemis 
try in aerodynamic and space flight, Uni 
versity of Pennsylvania, Philadelphia, Pa 
Sponsors: Air Force Office of Scientific 
Research and General Electric Co.’s Mis 
sile and Space Vehicle Dept. 

Sept. 2-4—1959 Cryogenic Engineering Con 
ference, University of California, Berke 
ley, Calif. 

Sept. 7-13-1959 Farnborough Flying Dis 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 16-17—1959 Engine and Operations 
Airwork Corp., Millville, N. J. 

Oct. 68—12th Annual Meeting, ‘National 
Business Aircraft Assn., Hotel Leaming 
ton, Minneapolis, Minn 

Oct. 12-16—15th General Convention of 
the International Air Transport Assn., 
Tokyo, Japan. 
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Space Technology Laboratories’ new corporate symbol represents a bright history in a stimulating age. STL has 
provided the over-all systems engineering and technical direction for the Air Force Ballistic Missile Program since it 
was assigned the highest national priority in 1954. Five years of accelerated effort produced epic advances in science 
and technology, and propelled the art of missilery through three distinct generations of progress. STL contributed 
technical leadership to the science/ government /industry team which has built this solid, expandable foundation 
for future advances in space, and is daily adding new strength to our national security. x In addition to its major 
management functions,STL. also conducts advanced space probe experiments for the Air Force at the direction of 
such agencies as NASA and ARPA. * To those scientists and engineers with capabilities in propulsion, electronics, 
thermodynamics, aerodynamics, structures, astrophysics, computer technology, and other related fields and 


disciplines, STL now offers unique professional opportunities. Inquiries regarding staff positions at STL are invited. 


a new symbol 
for a new era of 


technology 


Space Technology Laboratories, Inc. ».0.80x 95004, LOS ANGELES 45, CALIFORNIA 





serving the new fet airline era... 
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PASSENGER 
SEATS 


WHAT’S THE NEWEST? Above illustration, with small inset drawing, 
demonstrates the new removable Buffet System concept. Whole sections 
easily interchange, to assure rapid food restocking. This and many other 
designs are available from Weber ...a pioneer in airline interior equipment. 
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LAVATORY 
UNITS 


EJECTION 
SEATS 








~— 
BUFFET 
INSERTS 





GROUND 
SUPPORT 
EQUIPMENT 


ESCAPE 
CAPSULES 





The world’s largest manufacturing facility 


for aircratt interior equipment ... for aircraft seating. 


WEBER AIRCRAFT CORPORATION 


A Subsidiary of Weber Showcase © Fixture Co., Inc 


BURBANK, CALIFORNIA . P.O. Box 230 


2820 ONTARIO STREET 7 





Partial view of a 10’ 
x 10’ x 35’ low tem- 
ay test cham- 

er built by the 
Mantec Division of 
Wyle Manufacturing 
Corp., El Segundo, 
California. Bulk liq- 
uid PURECO CO, can 
bring the interior 
down to —110° F. in 


—: * yee — minutes. 


PURECO COQ, puts the freeze on Wyle test chambers 


Inside this low temperature chamber at Wyle Lab- 
oratories, missile and aircraft mobile ground sup- 
port test units are subjected to temperatures plung- 
ing well below arctic fare. 

The best refrigerant for this important test job 
is PURECO CO, in bulk liquid or solid form 
(“DRY-ICE”). It can be ACCURATELY CON- 
TROLLED, is MAINTENANCE-FREE, CON- 
VENIENT, RELIABLE and LOW IN COST. 


Wyle standardizes on PURECO CO, because 
PURECO means dependability of supply and 
know-how. 

PURECO’S Technical Sales Service is qualified 
to assist you in adapting CO, to any particular 
refrigeration or inerting application. Call your 
PURE CARBONIC representative. There are 
more than 100 PURECO locations from coast 
to coast. 


Pure Carbonic Company 


A Division of Air Reduction Company, Incorporated 
150 EAST 42ND STREET, NEW YORK 17, N. Y. 
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CRYOGENICS 


How Lukens Application Research helps you 
find the right steel plate for the job 


If your assignment is designing equipment 
for extreme low temperature service —our 
Application Engineering staff can help you. 
They research problems of every descrip- 
tion from the design stage right through to 
how the equipment has performed for years 
after its installation. 

Missile components and liquefied gas 
tanks would be dangerously susceptible to 
cracking if made from ordinary steel. Seek- 
ing economical metals for such applications, 
Lukens engineers began years ago to watch 
the performance of nickel bearing alloys in 
a variety of low temperature equipment. 
Result: a broad understanding of metal be- 
havior at various low temperature levels. 

Examples: In the storage of liquefied oxy- 
gen, a tank of Nine Nickel steel provided 


more than eight years of trouble-free per- 
formance. Suitable to minus 320°F. service 
the steel showed no signs of cracking when 
removed for inspection. In frigid chambers 
for testing high altitude aircraft, 21/2 percent 
nickel steel is standing up well under pres- 
sures as high as 7,000,000 pounds. And in 
arctic locomotives operating at tempera- 
tures to minus 50°F. on rugged mountain 
roadbeds, main structures of Lukens “T-1” 
Steel have required no maintenance what- 
soever. 

Lukens Application Engineers know these 
cases ... plus many more. If your assign- 
ment is cryogenics, why not let it be our 
assignment, too? Contact Manager, Appli- 
cation Engineering, J69 Services Building, 
Lukens Steel Company, Coatesville, Pa. 


ASK FOR LUKENS NINE NICKEL STEEL BULLETIN 


Helping Industry 
Choose Steels 
That Fit The Job 








GPL track navigation computer TNC-50 


continuous readings of distance to go 


and distance off track... 





TNC-50 COMPUTER 





AMPLIFIER 


TNC-SO0, GPL'’s new Track Navigation Computer, provides direct 
outputs of distance to destination and distance left or right of 
track. Designed to function with ARINC and other Doppier sensors, 
and any modern aircraft heading reference, the TNC-SO provides 
additiona! outputs for flight directors, autopilots, and attachments 


REALISTIC APPROACH: Utilizing the concept that a flight pian is 
composed of one or more segments, the TNC-5S0O provides continuous 
progress displays of distance and deviation aiong these segments, 
thereby eliminating complex latitude-longitude instrumentation 


THE RESULT: a compact, accurate computer providing continuous 
visual and command information to the pilot, and steering information 
to the automatic flight controls. Write for further data on the TNC-SO 
and GPL.'s new ARINC Doppler sensor, RADAN® 500 
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COMPANY 
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APPLICATIONS ENGINEERING SERVICE FACILITIES SPARES INVENTORY 
GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, &. ¥. 


& Subsidiary of General Precision Equipment Corporation 








Republic High-Performance 


In the Convair 880—the world’s fastest jet airliner—speed, economy, 
and medium-range operating requirements dictated the use of thou- 


sands of pounds of high-performance metals. Working closely with 
design engineers, Republic Steel supplied: 


TITANIUM to increase strength-to-weight ratios . . . permit 
lighter weight with increased strength. 


ENDURO® STAINLESS STEEL to increase heat and corrosion- 
resistance at elevated temperatures. 


ALLOY STEEL to increase strength of major structural com- 
ponents .. . provide an extra margin of “beef.” 


Republic has pioneered in the development and production of new 
metals to increase strength, resist heat, reduce weight. With constantly 
expanding research as well as production facilities and capabilities, 


STAINLESS STEEL 1S USED IN LEADING EDGES of the 880's Republic is the nation’s largest producer of high-performance metals 
vertical fin and horizontal stabilizer where anti-icing 
is accomplished through electricol heating of the metal. 
Use of Republic ENDURO Stainless Steel increases 
strength and heat-resistance, permits thinner, lighter Let us help you find the most advantageous uses of these metals in 
+ ae endl pov enon oaadtens your project. Return the coupon for complete information without 
ing operations. Mail coupon for complete details. obligation. Please indicate if you would like a Republic Metallurgical 


Specialist to call. 


REPUBLIC 


R=) Wolds Wideat Range of Standard Steele 


—titanium, stainless, and alloy steels. 
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IN EACH 880 POD-PYLON, rear engine mount 
“horseshoe” frame — of nickel-plated, chrome- 
alloy steel—grips the powerful General Electric 
CJ-805-3 engine. Republic Alloy Steels offer ex- 
ceptionally high strength-to-weight ratios with the 
highest strength valves. Uniform response to heat 
treatment assures complete deep hardening pene- 
tration, plus hard, wear-resistant surfaces. Send 
for additional information. 


and Steck Producla 


REPUBLIC'S NEW 
HIGH-STRENGTH POWDER, 
TYPE HS6460, 


is ideal for sinterings of highly 
stressed components. Provides 
minimum tensile strength of 
60,000 psi at 6.4 density as 
sintered . . . 100,000 psi after 
heat treatment. Less than 
.004% shrinkage from die 
size at 6.4 density. Available 
in quantities up to and in- 
cluding 12 tons or multiples. 
Can be used with existing op- 
erating equipment. Mail coupon 
for technical data sheet. 





MAJOR 880 TITANIUM USES cre (1) fixed outboard nacelle 
assembly—107.8 pounds per nacelle, 215.6 pounds per 
airplane; (2) lip assembly anti-icing nose cowl— 53.8 pounds 
per nacelle, 215.2 pounds per airplane; and (3) right hand 
access door assembly—41.2 pounds per nacelle, 164.8 
pounds per airplane. Republic supplies a major portion of 
the 870 pounds of titanium that goes into each Convair 880 


SERRE 


REPUBLIC STEEL CORPORATION 
DEPT. AW-7818 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Have a metallurgist call Send more information on 


02 Alloy Steel O Alloy Steel 
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THE G 91 T 
A NEW FIAT JET-TRAINER 


(Bristol Orpheus 80302 engine) 


- The Jet-Trainer can operate 
from short semi-prepared 
or grass runways. 

+ Restricted dimensions, light weight, 
great manoeuvrability. 

« Tandem seats, wide field 
of visibility in all directions 
especially downwards in front. 

= Exceptionally low production 
and operating costs. 


FIAT - AVIATION DIVISION 


200, Corso Giovanni Agnelli - TURIN (Italy) 





“now the world’s best ISITION system 


‘ 


Despite the mo: 

determination, huma ity to 
seek out an object takes a back seat 
to SOLO. Once SOLO’s 
electro-optical mind is made up, 
nothing can swerve it, deter it. 
SOLO controlled devices . . . 
passive, jamproof, accurate, 
available —literally the 

world’s best object 

acquisition system. 
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COUNT DOWN 


Jor the conquest of space 


WHAT KIND OF ENGINE FOR A SPACE-JEEP? 


It takes a unique engine to jockey a 
space-jeep in for a landing on an 
orbiting space station —one that will 
give a space pilot instant control and 
precise maneuverability. 

Such an engine is the fully control- 
lable rocket engine — ideal for space 
travel yet as easy to operate as an 
automobile engine. 

The rocket engines are ready now 

Although the space-jeep is still a 
gleam in an engineer's eye, the con- 
trollable rocket engine is available 
now ...and has immediate application 
for existing aircraft. The pilot of a 
plane with auxiliary rocket power can 
switch it on for sudden, swift accel- 
eration at high altitudes... the 
aircraft’s air-breathing  turbojets 
supplying power for ordinary flight 
operations. This is the mixed-power 
theory. Since World War II several 


mixed-power concepts have been de- 
veloped in foreign countries, includ- 
ing Russia, France and England. 
Extra power for today’s aircraft 
Rocketdyne already has designed, 
tested, and manufactured rocket en- 
gines for mixed power applications. 
The AR-1 rocket engine is a liquid- 
propellant system, as are the large 
power plants for the Atlas, Thor, 
Jupiter, and Redstone ballistic mis- 
siles. The AR-1 passed stringent flight 
tests as a supplementary power plant 
on modern jet aircraft. Substantial 
improvements over normal near-sonic 
speed and 50,000-foot altitude capa- 
bilities were demonstrated in more 
than 100 test flights. 

The AR-2, second in a series of four 
rocket-engine models developed by 
Rocketdyne, is a fully-throttleable 
engine that provides varied thrust. 


FIRST WITH POWER 
FOR OUTER SPACE 


(site 
Wears? 


Using fuel from the airplane’s tanks 
—which automatically ignites with 
hydrogen peroxide —these engines 
have full stop and restart capability. 


More value for taxpayers’ money 


The auxiliary rocket engine gives 
present aircraft superperformance 
capabilities at a relatively low cost. It 
provides the increased speed and ma- 
neuverability that could spell the dif- 
ference between the success or failure 
of an intercept mission. Almost any 
existing jet aircraft, as well as those 
now on the drawing board, can be 
adapted readily for AR engines. 


Looking forward to tomorrow 


Beyond a doubt, rocket power has a 
leading role in the Free World’s 
future. Rocket-propelled airplanes, 
such as the X-15, will pave the way 
for man’s entry into Outer Space. 
The multi-million-pound-thrust sys- 
tems that are now under development 
at Rocketdyne will be man’s means 
to explore interplanetary Space. But 
meanwhile, these rapid advances in 
rocketry can add great strength ‘to 
America’s present deterrent arsenal. 


THE MEASURE OF ROCKET POWER 

The liquid-propellant AR rocket 
engines are “static tested” at 
Rocketdyne’s field laboratory to 
measure thrust and performance. 


ROCKETDYNE F2 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 





Cubic has, electronically speaking. And far 
greater precision is required of the five-target 
Cubic MOPTAR which will be used by the 
Federal Aviation Agency to evaluate experimental 
air-traffic-control systems. MOPTAR ( Multi- 
Object Phase Tracking and Ranging), an omni- 
directional system requiring no moving antennas, 
provides startlingly accurate real-time position 
data. MOPTAR can be expanded to track hun- 


dreds of aircraft simultaneously with this same 


MOPTAR 


a 


ms ; a CORPORATION 


5575 Kearny Villa Road, San Diego 11, Calif. 


accuracy. The FAA installation will monitor other 
systems in tests at the new National Aviation 
Facilities Experimental Center near Atlantic City. 
It's a new use for Cubic’s Space Age tracking 
systems developed under the forward-looking 
sponsorship of the United States Air Force. Now 
MOPTAR finds 


helping solve the problems of air navigation, an 


a non-military application in 


application that will lead to greater safety in the 


traffic lanes of the sky. 


Tracking systems by Cubic . . . reliable precision 
systems with Space Age capability ... find appli- 
cation in air trafic control and, through the 
multiple-target potential of MOPTAR, in increas- 
ing the fire-power of America’s guided missiles. 





Missile and rocket components, 


impact extruded from Alcoa Aluminum. The largest impact 


shown above has 8-in. diameter, 36-in. length; Alcoa can make them as large as 12-in. diam- 
eter, 60-in length. The impacts shown use aluminum alloys 1100, 6061-T6, 2024-T4 and 7075-T6. 


WHAT'S NEW IN ALCOA IMPACTS? 


IN A FIELD as revolutionary, promis- 
ing and relatively new as impact 
extrusion, you’d expect progress to 
be made rapidly. And it has! In the 
years since Alcoa pioneered this 
breakthrough in the metal-working 
arts, the impact process has been ad- 
vanced and extended to cover a wide 
variety of shapes and forms and 
special applications . . . to cut costs 
in dozens of ways... and to produce, 
in the wink of an eye, complex com- 
ponents with tolerances down to 
0.005 in. 


EACH OF THE IMPACTS shown above is 
in production. Each represents at 
least one complexity that formerly 
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would have posed a real production 
headache: each achieves the opti- 
mum properties of its particular 
alloy. 

TOOLING COSTS? With few excep- 
tions, the cost of impact tooling is 
substantially less than for other 
fabricating processes. This is espe- 
cially true where the length of the 
part would require several steps by 
any other process—but with the im- 
pact process, even extremely long 
parts can be produced with just one 
set of tools and one operation, simply 
by varying the size of the original 
blank or slug. 

IN GENERAL, it’s an excellent idea to 


consider virtually any closed-end or 
tubular design as an Alcoa® Impact. 
For more specific information, and 
for on-the-spot assistance, the best 
procedure is to contact your nearby 
Alcoa sales office. Or, if you prefer, 
write to: Aluminum Company of 
America, 2026-F Alcoa Building, 
Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


For Exciting Drama 

Watch “Alcoa Theatre,” 

Alternate Mondays, 
ALUMINUM ; NBC-TV, and “Alcoa 


ee s Presents," Every 
. “ i Tuesday, ABC-TV 
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B.EGoodrich 


FAST, SMOOTH, DEPENDABLE 


B.F.Goodrich Cladheat units reduce the possibility of 
re-freezing runback—cut power consumption to 15-18 watts 


Fast, smooth, dependable ... that sums up Convair's new 880 
and the B.F.Goodrich Cladheat De-Icers that protect the 
empennage of this near-sonic jetliner. 

Fast-acting ribbon type electrical heating elements with 
built-in temperature sensors are sandwiched between layers 
of resin-impregnated glass fabric. Then they are molded into 
a single unit and capped with a stainless steel skin. Six-foot 
sections bonded to empennage leading edges of the Convair 
880 form a smooth, integral airfoil. 


per square inch by cycling small sections one at a time. And 
lightweight B. F.Goodrich Cladheat De-Icers are designed 
to function dependably, despite external impact damage 

B. F.Goodrich Cladheat De-Icers are available in metals 
of various thicknesses with power densities to meet your 
specific needs. B.F.Goodrich Aviation Products, a division of 
The B.F.Goodrich Company, Dept. AW-69, Akron, Obie. 


B.E Goodrich aviation products 
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Contracting With NASA 


(The contracting policies of the National Aeronautics and 
Space Administration, how they will be administered and 
the channels provided for industry contact, are becoming 
increasingly important. In its Fiscal 1959 and 1960 budgets, 
NASA has allotted $600 million of an $800 million total for 
contracting with industry and research institutions. Proce- 
dures the agency will follow in its contracting were outlined 
last week by Ernest W. Brackett, head of its Procurement 
and Supply Division, in a speech before the New York State 
Society of Certified Public Accountants. Because of its in- 
terest to industry and the added detail supplied by Mr. 
Brackett, Aviation Weex is reproducing below significant 
portions of the speech.) 

. Some of you are now wondering “How can my 
company get a contract?” I will tell you about NASA's 
system of procurement which may be at least a partial 
auswer to your questions. . . . Procurement is done at all 
the NASA laboratories as well as at its headquarters in 
Washington. . 

NASA is under the same statute for procurement as 
the military departments, the Armed Services Procure- 
ment Act of 1948. Most of our larger research and de- 
velopment contracts are made with the same type of con- 
tractors as the Army, Navy or Air Force. Also, where 
one of these departments has a contract administration 
organization in a contractor's plant in which we place a 
contract, we are asking that department to administer 
our contract. 


You will find the clauses of NASA's contracts are the 
same for the most part as in the ASPR or in the Army, 


Navy or Air Force contracts. Also, with minor excep- 
tions, the same system of contract administration will be 
followed. This makes it simpler for you, the contractor, 
and saves any duplication of government work. 

There is one difference in NASA contracts which 
should be noted and that is in the patent rights clause. 
The ASPR clause provides that the government receives 
a royalty-free license to any invention conceived or 
actually reduced to practice in the course of performing 
work under a government contract. However, title to 
such a patent is held by the contractor. . . . 

Contractors are asked to submit the same types of 
cost breakdown and cost information when we negotiate 
a contract which they submit to the military depart- 
ments for their procurements. We, at times, will ask 
one of the military departments to furnish us an analysis 
of these costs. We also have a cost analyst at headquar- 
ters who will analyze costs in other instances. The con- 
tract cost principles found in Section XV of ASPR are 
generally being followed. Where one of the military de- 
partments is administrating a contract for NASA, they 
will generally also furnish audit service. 

However, any dispute over the allowability of an item 
of reimbursable cost, or any other dispute under the 
disputes clause of our contracts will be determined by 
the NASA procurement contracting officer. Any appeal 
under such a dispute will be referred to a NASA Board 
of Contract Appeals rather than the Armed Services 
Board. 

At the present time, and for some time to come, we 
can foresee no substantial production contracts to fol 
low NASA’s research and development contracts. This 


might seem to discourage contractors from being inter- 
ested in such contracts where the total dollar fee is so 
limited and they cannot plan on making a more sub- 
stantial profit in the follow-on production contract. This 
has not been our experience. Companies apparently feel 
that there is much to be gained by getting into this new 
field of space work. 

The Space Act provides, in part, “To the maximum 
extent practicable, and consistent with the accomplish- 
ment of the purpose of this act, such contracts, leases, 
agreements and other transactions shall be allocated by 
the administrator in a manner which will enable small 
business concerns to participate equitably and propor- 
tionately in the conduct of the work of the administra- 
tion. 

We intend to follow out that provision and are set- 
ting up an affirmative small business program. . . . 

We have been asked whether NASA intends to adopt 
the systems concept of procurement, which is used by 
the military departments to some extent. By a systems 
concept, I mean placing all contracts for a complete pro- 
gram with one contractor. ‘This would include support 
equipment, training aids, spare parts and other items so 
that we can hold one company responsible for the com- 
plete working of the entire program. ‘The alternative 
to this is for NASA to procure various items, or segments, 
separately from different contractors and integrate and 
assembly them ourselves. 

Generally speaking, NASA is not adopting the systems 
concept. However, in certain crash programs where time 
is of the essence, to assure success we may find it neces- 
sary to look to one contractor for complete integration 
and responsibility. . . . 

We believe you will find certain differences, perhaps 
advantages, in doing business with NASA compared with 
some of the other government agencies and departments, 
including the Defense Department. The NASA procure- 
ment organization is small and it is able to place its con- 
tracts with a minimum of delay and formality. Both the 
contracts for development of the high thrust engine with 
North American Aviation and the space capsule contract 
with McDonnell Aircraft, two of our largest and most 
intricate procurements, were placed within three months 
from the time the procurement cycle started. Some of 
our other procurements have been completed within 30 
days which include negotiation, contract drafting, execu- 
tion, review by a contract reviewer, approval and distri- 
bution. 

Thus far, most of our contracts for research develop- 
ment have been cost-plus-fixed-fee contracts, and I be- 
lieve they will continue to be of this type for some time 
to come. When we are buying things with no past cost 
experience, it isn’t fair to either the contractor or the 
government to attempt to fix a price because the con- 
tractor may run into unforeseen difficulties which cost 
him far more than he anticipated, or if he places con- 
tingencies in his price, it could mean costing the govern- 
ment more than a fair amount. Lack of cost experience 
so that a fair target price or target estimated cost cannot 
be fixed is why we are not using incentive-type con- 
tracts.... 





Don’t miss it! 


Be sure to see the working models of the new 
Kidde hot and cold gas servo systems at 
the Western National Astronautical 
Society Exposition of the 
American Rocket Society 
at the El Cortez Hotel 
in San Diego 
June 9 to 11 
Booth 


3’ 
weighs under 4 Ibs. 

Kidde hot and cold gas servo systems can be tailored to fit a wide 
range of applications. Illustrated above, rocket guidance control. They 
are low in cost, light in weight. Kidde gas servo systems have low 
current and gas consumption, have few moving parts, and are 
extremely reliable. They operate at temperatures exceeding 1600° F. 
Kidde’s hot and cold gas servo system components have been developed, 
tested and are now on the shelf. If you have a problem involving servo 
valve systems, write for complete information to Kidde today. Chances 
are we already have the answer. 


Walter Kidde & Company, Inc., Aviation Division 
618 Main Street, Belleville 9, N. J. 


District Sales Engineering Offices: Dallas, a Qe Kidde-Pacific, Van Nuys, California 


Dayton, Ohio—St, Louis, Mo.—San Diego, Calif. Walter Kidde & Company of Canada Ltd. 
Seattie, Wash.—Van Nuys, Calif.—Washington, D. C. Montreal—Toronto—Vancouver 





WHO'S WHERE 
In the Front Office 


Dr. Peter C. Goldmark, board chairman, 
and Augustus J. Steinthal, president, newly 
organized Space ‘Recovery Systems, Inc., E] 
Segundo, Calif., a combined operation of 
CBS Laboratories and M. Steinthal and Co., 
Inc. Dr. Goldmark is president of CBS 
Laboratories and Mr. Steinthal is vice presi- 
dent of M. Steinthal and Co., Inc. Other 
officers of the new company are: Theodore 
Knacke, vice president and director of en- 
gineering; Gordon S. Burroughs, vice presi- 
dent-electronics; William E. Waibel, vice 
president-customer relations; Milton R. Nea- 
man, secretary. 

Delbert L. Roskam, vice president in 
charge of aircraft divisions, Cessna Aircraft 
Co., Wichita, Kan. V. G. Weddle replaces 
Mr. Roskam as general manager of the 
commercial aircraft division. 

James H. Moore, a director, National Re- 
search Corp., Cambridge, Mass. Mr. Moore 
is a vice president vf the company and 
general manager of NRC Equipment Corp., 
a subsidiary. 

John J. O’Neil, vice president for govern- 
ment-industry relations, Cornell Aeronautical 
Laboratory, Buffalo, N. Y. Elected direc- 
tors: LeRoy Grumman, board chairman of 
Grumman Aircraft Engineering Corp., and 
Dale Corson, Cornell University’s Dean of 
Engineering. 

Dr. Joseph A. Saloom, president, S-F-D 
Laboratories, Inc., newly formed research 
and development subsidiary of Varian As- 
sociates, Palo Alto, Calif. Also: Dr. Joseph 
Feinstein, executive vice president and di- 
rector of research; Jerome Drexler, vice 
president and director of engineering. S-F-D 
Laboratories will be located in northern 
New Jersey 

Harry H. Greenwald, senior vice president, 
Pacific Airmotive Corp., Burbank, Calif 

B. F. Raynes, senior vice president, Rohr 
Aircraft Corp., Chula Vista, Calif. 

Dr. David Altman, a vice president, 
United Research Corp., Menlo Park, Calif., 
a subsidiary of United Aircraft Corp. 

Varo Mfg. Co., Inc., Garland, Tex 
has established a new division, Microwave 
Power Laboratory, and made the following 
appointments: Jack G. Smith, general man- 
ager; Dr. Winfield W. Salisbury, technical 
director; Dr. Fred L. Whipple, consultant 
Mr. Smith is Varo's vice president-engineer 
ing, and Dr. Whipple is director of the 
Smithsonian Institution’s Astrophysical Ob- 
servatory. 





Honors and Elections 


Dr. Ludwig G. Lederer, medical director 
of Capital Airlines, has been installed as 
president of the Aerospace Medical Assn., 
succeeding Brig. Gen. M. Samuel White, 
USAF. 

Kenneth Reiner, president of Kaynar Mfg. 
Co., Inc., has been awarded the Society of 
\cronautical Weight Engineers’ top award 
for outstanding achievement in weight op- 
timization for “individual, outstanding ac- 
complishments in the application of light 
weight design principles in the field of 
fasteners.” 


(Continued on page 103) 
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INDUSTRY OBSERVER 


P First six vehicles of National Acronautics and Space Administration’s 
Project Centaur are scheduled to be used in attempts to place a communi- 
cations relay satellite into an equatorial orbit with an orbit period of 24 hr. 
to allow the satellite to hover over one spot on the earth’s surface. First 


Centaur flight is scheduled for 1961. 


P Logistics plan for the Air Force-Lockheed WS-117L advanced recon- 
naissance system is scheduled to be submitted by the various activities 
concerned with the project to the Air Materiel Command by the end of 
June. Submission will mark the first coordinated presentation for over-all 
support of the project. 


> Advanced Research Projects Agency, in conjunction with the Air Force, 
Navy and Army, is sponsoring extensive research on basic fluorine chemistry. 
Primary long-range goal is development of high energy oxidizers for solid 
propellant rockets. Main problem stems from the fact that highly reactive 
fluorine forms extremely stable non-reactive solid compounds such as the 
fluorocarbon polymers used as gaskets and O-rings. Top chemical industry 
and academic research teams are trying to find elements that will react with 
fluorine to form a solid polymer with relatively weak fluorine-to-other 
element bonds. Currently, a major portion of scientific interest and activity 
is centering around nitrogen-to-fluorine bonds. 


P Solid propellant rocket motor simulator developed by Naval Ordnance 
Laboratory makes it possible to study structural and insulating materials 
for some rocket motors at performance levels without the necessity of using 
a full-scale propellant charge or of firing an actual weapon. 


>» Water vapor and other gases may be found trapped under the surface of 
the moon, according to Prof. Thomas Gold, Harvard University astronomer 
and cosmologist. The theory would explain what appears to be gas escap- 
ing through fissures in the moon’s surface as reported by astronomers in 
both this country and the Soviet Union. 


> The Budd Co., working under a research and development subcontract 
from Thiokol Chemical Corp., has developed a new method for fabrication 
of the first stage Minuteman solid propellant rocket casing (AW May 18, 
p- 119). It is called multiple wrap. Said to be significantly different from 
other fabrication methods such as spiral (ribbon) wrap which uses very thin 
metal, multiple wrap starts out with a maximum gage, maximum width coil 
of cold rolled AM-355 steel. The steel is joined by resistance and fusion 
welding. 


> Watch for Dornier-Werke GmbH. to get final assembly and flight test 
responsibility for license production of Italy’s Fiat G. 91 in Germany. Com- 
pany has the best runway and airport facilities in Flugzeug-Union-Sud 
combine, which has the prime contract for the G. 91s. Company field at 
Oberpfaffenhofen has an 5,200 ft. runway. Dornier also has been doing final 
assembly, repair and maintenance of the Luftwaffe’s Canadair Sabre 6s as 
well as assembly flight-test of Fiat-built North American F-86Ks. 


> Site acquisition costs for the Pacific Missile Range are expected to total 
about $15 million by 1962 for U.S. locations plus another $62 million for 
foreign sites by 1964. 


> USAF-Martin Titan intercontinental ballistic missile uses rails to help 
ensure a stable separation of its stages. Five-foot-long aluminum channel- 
in-channel rails using ball bearings are located in the second stage and 
extend 42 in. into the first stage. Missiles in Lot B, on high flight tests 
to begin shortly, will use explosive bolts and solid “‘pusher’’ rockets 
mounted on the upper stage for separation. Later versions may abandon 
the rockets if it is found that thrust of the second stage engine and drag 
of the empty first stage are sufficient for a clean separation 











Close control is exercised over every step in the 
production of Haynes alloys. This electric arc 
furnace is part of the modern mill set-up main- 
tained at Haynes STELLITE. 


Blanketing 
the high temperature field 


A fairly ambitious claim! Yet we can prove that Haynes alloys do 
exactly that... all the way up to 2000+ deg. F. Here’s why. 
There are 12 Haynes high-temperature alloys. Among them you 
will find the right combination of properties to handle any heat 
condition. For example, HASTELLOy alloy X has remarkable 
resistance to oxidation up to 2200 deg. F. Haynes alloy No. 25 

is strong and resists stresses, oxidation, and carburization up to 
2000 deg. F. HAsTELLOy alloy R-235 is outstanding in the 

1500 to 1750 deg. F. range. And this is only part of the story. 

All 12 Haynes alloys are production alloys and are readily 
available. Some of them are vacuum melted; some air melted. 
Some are cast, some wrought, and some are produced in 

both forms. For the full story, write for literature. 


ALL Oowyws 


~ 
HAYNES STELLITE COMPANY Gre 

Division of Union Carbide Corporation CARBIDE 
Kokomo, Indiana : 





The terms “Haynes,” “Hastelloy,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Procurement Legislation 


Senate Armed Services Committee is expected to begin 
hearings shortly on comprehensive military procurement 
legislation. A subcommittee to kick off the hearings 
was named last week. It consists of Sen. Strom Thur- 
mond (D.-S.C.), chairman; Sen. John Stennis (D.-Miss.); 
Sen. Sam J. Ervin (D.-N.C.); Sen. Howard Cannon 
(D.-Nev.); Sen. Leverett Saltonstall (R.-Mass.); and Sen. 
Prescott Bush (R.-Conn.). The two key issues are: 

e Whether a single service manager and a single prime 
contractor should be designated for weapon system proj- 
ects. This is provided in legislation sponsored by Salton- 
stall and opposed by the Defense Department (AW May 
18, p. 28). 

° Whether competitive negotiation should be encouraged 
and given equal status with advertised bid procurement, 
which now has a preferential status. This is provided 
in Saltonstall’s measure, as well as separate measures 
introduced by New York’s entire 44-member congres- 
sional delegation. 


BOAC Tokyo Bid 


Watch for a White House announcement granting a 
foreign air carrier permit to British Overseas Airways 
Corp. authorizing the airline to include Tokyo on its 
transpacific route. Although the Civil Aeronautics Board 
decision will not be announced publicly until President 
Eisenhower signs the foreign air carrier permit, AVIATION 
Week has learned that the five-member Board voted 
unanimously to support BOAC in its petition to stop at 
Tokyo as part of its around-the-world route. The decision 
is a reversal of Examiner Francis Moran’s recommenda- 
tion to deny BOAC its application (AW April 27, p. 38). 


Killian Returns to M. I. T. 


Dr. James R. Killian, Jr., special assistant to the Presi- 
dent for science and technology since November, 1957, 
resigned last week to return to Massachusetts Institute 
of Technology as chairman of the M. I. T. Corp. Killian, 
whose resignation becomes effective in mid-July, will be 
succeeded by George B. Kistiakowsky, Russian-born 
chemistry professor at Harvard University and chief of 
the explosives division of the Los Alamos Laboratory in 
1944-45. President Eisenhower said he was accepting the 
resignation of Killian, who came to the post while serving 
as M. I. T. president, with “very sincere regret.” 


Space: Who’s on First? 


An exchange of letters between the Senate Space 
Committee and the Defense Department has clouded 
the stature of the U.S. military space program and just 
who is directing it if there is a firm program. 

Roy W. Johnson, director of Defense Department's 
Advanced Research Projects Agency, told the Subcom- 
mittee on Governmental Organization for Space Activi- 
ties in March that Defense had a firm six-year program 
which he offered to make available to the Subcommittee 
headed by Sen. Stuart Symington (D.-Mo.). He also 
testified that he was in charge of the military space 
program. 

Sen. John Stennis (D.-Miss.), chairman of the NASA 
Authorization Subcommittee, in a letter addressed to 
Defense Secretary Neil McElroy May 7, asked for copies 


Washington Roundup 





of the program mentioned by Johnson, The answer to 
the Senator's request was signed by Herbert F. York, 
director of Defense Research and Engineering, who has 
tight rein over research and development spending (see 
. 31). York said the program requested “should not 
a considered a firm military space program but rather 
a projection of military space program planning which 
serves to indicate the possibilities that could be realized 
over the next eight vears, if it is determined that these 
programs should be pursued after consideration of our 
total defense requirements.” 


Tupolev to U. S.? 


Richard Horner, former Air Force Assistant Secretary 
for Research and Development whose appointment as 
Associate Administrator of the National Aeronautics and 
Space Administration becomes effective today, invited 
Soviet aircraft designer Andrei Tupolev to visit U.S. 
aircraft factories and research facilities last week during 
a reception at the American embassy in Moscow. 

Tupolev, who mentioned the hospitality extended him 
by Glenn L. Martin, Orville Wright and Donald Douglas 
when he visited the U.S. in 1936, said he would be 
delighted to pay another visit. American Airlines’ Presi- 
dent C. R. Smith told Tupolev that American would 
provide him with coast-to-coast transportation. 

As a follow up, it is expected that Tupolev will receive 
a formal invitation from Washington. Horner is in Mos 
cow with 14 other aviation officials as members of the 
U.S. delegation to the annual mecting of the Federation 
Acronautique Internationale. This is the second U.S 
aviation group in three years to visit Russia. Over the 
same period, no Soviet aviation delegation has been per- 
mitted by the State Department to visit the U.S. 


Rickover: Freedom of Speech 


Vice Adm. Hyman G. Rickover, assistant chief of the 
Bureau of Ships and prime mover in Navy's nuclear 
submarine efforts, recently explained to the House Sub- 
committee on Appropriations the wavs and means of 
arriving on Capitol Hill without the binds of service 
and Defense Department restrictions as to what opinions 
are to be expressed and how they are to be expressed. 

Asked if he was “handcuffed”’ by directive in his testi- 
mony, Rickover replied 

“I have never followed any directive in testifying to 
Congress. Once one of my seniors called me before 
I was due to testify and told me what his policy was. 

“I said, ‘Fine. Thank vou very much. When I 
testify I will sav that this is what vou told me to sav.’ 

“He said, ‘Oh, no; you mustn’t do that.’ 

“T said, ‘Didn’t you tell me?’ 

“Since that time I have never been directed.” 

Rickover later proved his point when asked what he 
thought of a Navy Fiscal 1960 request—and one it has 
been pushing manfully fora conventional-powered car- 
rier. He replied: 

“.. You know darned well that to buy an obsolescent 
ship is stupid. You know that. I am sure every member 
of this committee knows that. I do not care what argu- 
ments are given to you. What is the purpose of buying 
a ship—what is the purpose of having any weapon of war 
that is not the best? Whom are you fooling?” 

—Washington staff 
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NASA Spells Out Space Biology Program 


Efforts will range from Project Mercury orbits 
to plans for study of extraterrestrial life forms. 


By James A. Fusca 


Philadelphia—First detailed description of the increasing United States 
effort in space biology, ranging from the selection of the Project Mercury 
astronauts to preparations for the study of extraterrestrial life forms, has been 
presented here by Dr. Douglas L. Worf, chief of the Biology and Life-Support 
Systems Program of the National Aeronautics and Space Administration. 

Speaking before a symposium on Space Medicine Electronics sponsored 
by the Franklin Institute, Dr. Worf described the program as divided into 


two broad fields: 

© Biotechnology, which has as its ob- 
jectives the understanding of life proc- 
esses in the environment peculiar to 
flight through space, application of this 
understanding to the mastery of space, 
and development of equipment and 
techniques for the support of life dur- 
ing space flights of progressively longer 
duration 

© Biosciences, which have as their ob- 
jectives the determination of the effects 
on living terrestrial organisms of condi- 
tions in space and planetary environ- 
ments, determination of the effects of 
flight through space on living organ- 
isms, and investigation of the existence 
of life throughout the solar system and 
detailed study of extraterrestrial life 
forms. 

The space biology program, he said, 
is at present made up of the following 
clements: 

e Physiological and psychological stress 
of animals and man. 

© Medical examination, conditioning, 
and training of pilots. 

¢ Selection and traiming of animals for 
the animal programs, and monitoring 
of the programs. 

e Nutrition, clothing and 
studies. 

¢ Development of life support systems. 
¢ Development and testing of physio- 
logical instrumentation. 

¢ Fundamental biology. 

In carrying out this program NASA 
expects to rely heavily upon facilities 
and programs already in being. This 
includes the Army, Air Force, Navy, 
National Iastitute of Health, universi 
ties and industry, as well as facilities, 
scientists and engineers in other coun- 
tries. 

One of the major problems facing 
NASA today, Dr. Worf said, is the 
selection from a maze of proposals 
of those investigations that will make 
definite contributions to the space pro- 
gram. NASA has well defined direc- 
tives in its space missions and only 
limited funds, he explained. 

NASA is presently developing pro- 
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grams aimed at achieving a better un- 
derstanding of the tolerance limits of 
man to various physical and psychologi- 
cal stresses, and development of equip- 
ment and methods for increasing his 
tolerance to these stresses. 

Much information has been obtained 
already about the limits of man’s toler- 
ance to accelerative and decelerative 
forces. In normal flight man can be 
expected to withstand forces up to 
about 10g and, for a short period of 
time, accelerative forces up to 18g that 
would be imposed on a pilot if it were 
necessary for him to use an escape 
system. 


Mercury Pilot's Position 


The position that the Project Mer- 
cury astronaut will hold in the Mer- 
cury capsule, with both accelerative and 
decelerative forces distributed along his 
back, has been found to be optimum in 
withstanding the stresses experienced 
during launching and re-entry. This 
position was determined as a result of 
experiments run on the human cen- 
trifuge of the Aviation Medicine Accel- 
eration Laboratory, NADC, Johnsville, 
Pa. 

Physiological considerations in arriv- 
ing at this positioning of the pilot were 
blood pooling, organ displacement and 
disorientation, and ability to carry out 
performance tasks. Some of the prob- 
lem areas include man’s capability for 
resisting moderate accelerative forces 
for long periods of time. Others are 
vibration, noise and lack of noise, dis- 
orientation, temperature and weightless- 
ness. 

The present NASA program involves 
the use of the facilities within the 
Army, Navy, and Air Force, although 
later use of personnel and facilities of 
industry and universities is anticipated. 
Equipment that is necessary for the 
program includes human centrifuges, 
high-g track sleds, vacuum chambers, 
human angular acceleration devices and 
simulators. The problem of weightless- 
ness is considered to be one of the most 





intriguing. Weightlessness for the first 
time will subject man to a stress to 
which he has never in the past been 
exposed, other than for periods of less 
than a minute—as in recent tests (AW 
Jan. 5, p. 35). 

For the biologist this will be an 
opportune time not only to study man’s 
reaction to this new environment, but 
to evaluate the effect of this stress upon 
other living organisms. The results of 
these findings will provide information 
on what influence gravity has had on 
the development over millions of vears 
of various species from unicellular or 
ganisms to man. 

Since there is no satisfactory way 
proposed for simulating weightlessness 
on earth, a satellite should be designed 
to provide both weightlessness and am 
artificial gravity up to lg as desired. 

It is conceivable that a recoverabk 
satellite weighing 200 Ib. or less could 
be built to evaluate the biological as- 
pects in a zero to lg environment, Dr. 
Worf explained. There are conflicting 
opinions as to man’s capabilities in liv- 
ing and performing useful tasks under 
a weightless condition and, more im 
portant, upon the physiological effects 
and changes in adapting to this totallh 
different environment. 

Muscular atrophy, neuromuscular re 
sponses, sleep and psychological prob- 
lems are not expected to become evi- 
dent in short-term flights, as in Project 
Mercury, but may become important 
in long-term flights. 

The program for the medical selec- 
tion, training and conditioning of the 
Mercury astronauts for space flight will 
be undertaken by medical doctors and 
physiologists and will involve: 
© Development of criteria for selection 
and training of pilots for space missions. 
© Monitoring of crew training and con- 
ditioning. 
® Medical monitoring of pilots during 
all stages of actual space flight. 

The Navy and the Air Force have 
developed rigid standards for selection 
of jet aircraft pilots. NASA has, in 
effect, adopted their standards in select- 
ing the first astronauts. The main prob- 
lem is the lack of actual manned space 
flight experience. It is known, for ex- 
ample, that pilots can become accus- 
tomed to work at high altitudes without 
additional oxygen. With the aid of 
simulators NASA anticipates that much 
can be done both to condition and train 
pilots for the stresses to which they 
will be subjected. 

During actual flights medical per- 
sonnel will monitor the pilot’s mental 
and physical condition through physio- 
logical measurements, and the ability 
of the pilot to communicate with 
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HAZARDS of the space environment under study by the National Aeronautics and Space Administration in its Biology and Life-Support 
Systems Program are indicated in the sketch above which shows the space capsule designed to orbit a man as part of Project Mercury. 


ground personnel, and through per 
formance in given tasks. 
The space biology program will carry 
a continuing animal program 
rained animals will be used in much 
the same manner as men in space flight 
operations. At least one animal flight 
using an Atlas booster will precede 
manned orbital flight in Project Mer- 
cury. The animal will be a chimpanzec 
Ihe choice was based on size and easc 
of training to carry out specific per- 
formance tasks 
It was decided to use as large an 
animal as possible so that the environ- 


mental system in the Mercury capsule 


could be evaluated under conditions 
simulating manned flight. After recov- 
ery the animals will be carefully ex- 
amined. In addition to this orbital 
flight, a suborbital flight using an Atlas 
booster with a Mercury capsule con- 
taining a chimpanzee also will be con- 
lucted 


Little Joe Flights 

A series of short ballistic flights with 
Little Joe type boosters (AW Mar. 2, p. 
2?) and Redstones will be included 
Both small primates and chimpanzees 
will be used in these experiments. Here 
wain animal flights will precede 
manned ballistic flights in preparation 
for actual satellite flights. 

\ group of experts at Holloman AFB 
has accepted the task of preparing the 
animal and accessory physiological in- 
struments for the chimpanzee flights 
The School of Aviation Medicine at 
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Randolph AFB will prepare biopacks 
containing small animals for several 
ballistics flights under the over-all direc 
tion of the NASA Space Task Group at 
Langley, Va 

The biomedical~program associated 
with manned space flight can be 
roughly divided into short duration 
flights of less than one month, inter- 
mediate flights of one to six months 
and, finally, long duration flights of over 
six months. As the nation’s capability 
for space flight progresses to longer 
term flights, the problems in psyocho- 
logical and physiological stress will be- 
come more severe, as well as problems 
such as adequate of food, 
oxygen, water, clothing and sanitation. 

For all phases of manned space flight, 
the space vehicle’s crew must be 
provided with the basic requirements so 
that life under space conditions .will at 
least be tolerable. In addition to food, 
oxygen, and water, the crew must be 
supplied with adequate clothing, in 
cluding a space suit. Equipment must 
be developed for handling and process- 
ing all human wastes 

The armed forces in their carly con 
sideration of manned space flight gave 
much thought to the nutritional re- 
quirements of the astronaut. Diets have 
been developed for consumption in the 
weightless state. These include highh 
nutritious fluids that are almost com 
pletely absorbed in the intestinal tract, 
leaving little or no solid residue, to re 
duce the problem of waste disposal 

NASA has received numerous pro 


provision 


posals for studies as to how to handle 
the biologistic problem. In short term 
space missions, being 
evaluated to replace oxygen 
with solid potassium and sodium super 
oxides. These have the characteristics 
of absorbing CO,. Concentrated solu 
tions of hydrogen peroxide have been 
suggested for providing water and 
oxygen. During the decomposition, 
heat is generated that might be utilized 
is a source of energy to power commu 


proposals arc 
gascous 


nications equipment and similar equip 
ment in the space capsule. 

When NASA has the capability of 
placing several men in space capsules 
for a month or longer, the partial re 
generation of human waste products 
appears to be necessary to avoid exces 
sive weight penalties. Possible pro 
cedures for decomposing expired CO 
to recover O, have been submitted to 
NASA for consideration 


Water Recovery 


Methods for recovering usable water 
being improved con 
If successful wavs are found 

water from 
of the input 
have 


from 
tinuously 
for regenerating O, and 
waste then about 80 
requirements for the crew will 
been solved. For flights of six months 
or longer, NASA believes it will be 
necessary to regenerate all human waste 
products. The frequently sug 
method is through use of a 
photosynthetic gas exchanger 

NASA has received several proposals 


for development of such a prototype of 


urine arc 


most 


gested 
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a gas exchanger for a space capsule. 
Although experts on setaonathatic 
algae contend that the time is now ripe 
for hardware development, Worf said, 
they recognize that further basic studies 
will be necessary on the selection of 
improved strains of algae, the effects of 
the space environment on growth (i.e. 
mutation and excretion of toxicants that 
inhibit their growth). In addition, 
solarization studies will be undertaken 
to achieve optimum growth in space 
conditions and the nutritional value 
and palatability improved. 

Another facet of the NASA biologis- 
tics program is the development of 
suitable clothing. The major problem 
in this area is to develop a space suit 
which can be easily donned, permitting 
ease of motion, light weight and mate- 
rial stability under true space con- 
ditions. Sanitation, maintenance, feed- 
ing, auxiliary instrumentation and 
communications equipment must be 
designed into the suit. 

One of the rapidly developing fields 
in space biology is physiological instru- 
mentation. The objective of the NASA 
program is development of reliable 
physiological instrumentation for bio- 
packs and life support systems. Con- 
siderable success has been achieved in 


development of such instrumentation 
in the ballistic missile flights made by 
ABMA in which a small squirrel 
monkey was included in the nose cone 
(AW Dec. 22, p. 23). 

The types of measurements made 
during this flight and those to be 
made in future flights by the Army, 
Navy, Air Force and NASA include: 
¢ Body and ambient temperature. 
© Respiration rate. 
© Heart sound. 
¢ Electrocardiograph. 

e Electromyograph. 
¢ Pulse velocity. 
¢ Behavioral response. 

Other measurements on neurophysi- 
ological response are under study. Sug- 
gestions have been made by University 
of California scientists for using I-131 
radioisotopes for measuring metabolism 
of animals in the weightless state. The 
isotope could be administered in sev- 
eral ways, such as labeling its food. Up- 
take of I-131 by the thyroid would in- 
dicate the amount of food consumed, 
while passage of labeled food through 
the intestines could be measured by 
properly placed dosimeters. 

The program outlined thus far has 
been in biotechnology, and is being con- 
ducted in support of the manned space 


flight program. About 20% of NASA's 
total effort in space biology, however, is 
concerned with more fundamental as- 
pects of space biology. 

The objectives of the fundamental 
biology program are to determine th« 
effect of conditions existing in space 
and alien planetary atmospheres on 
living terrestrial organisms. Investiga 
tion of the existence now—or in the 
past—of life throughout the solar sys 
tem will be undertaken, and each life 
form studied in detail. The basic chem 
ical and physical processes for utilizing 
the resources of space and extraterres- 
trial bodies in the solar system will be 
evaluated for use for the benefit of man 

Because of an almost complete lack 
of knowledge at present, each of these 
objectives represents a whole group of 
problems awaiting solution. Many of 
the interactions between living organ- 
isms and physical phenomena in space 
cannot be duplicated, and hardly ap- 
proximated, in terrestrial laboratories 

The NASA program of basic research 
in the biosciences is still being formu- 
lated in detail. The direction it takes 
will depend largely upon the scientific 
and engineering communities, Worf 
stated, in developing specific suggestions 
and proposals. 


Services Battle Over Defense Missions 


Washington—Three military services, 
their reserve abandoned in the clash 
for the limited defense funds and roles 
and missions, are outspokenly denounc- 
ing one another's programs on a wide 
front. 

The controversy centers around these 
programs, as disclosed in testimony re 
leased last week by the House Appro- 
priations Committee: 
¢ Army's Nike Hercules point air cle- 
fense system against bombers and 
USAF’s competitive Boeing Bomarc 
area-defense system. Richard Horner, 
Assistant Secretary for Research and 
Development, said that if future Nike 
Hercules installations are restricted to 
point defense for Strategic Air Com- 
mand bases in the central and southern 
U. §., there will be no duplication with 
the Bomarc system. Lt. Gen. Arthur G. 
Trudeau, Army’s chief of research and 
development, suggested that it would 
be well to Rood the Bomare program 


and supplement Nike Hercules with the 
Army-Raytheon Hawk missile for low- 


level defense. Vice Adm. J. T. Hay- 
ward, deputy chief of naval operations 
for development, added both programs 
up as a wasted $25 billion expenditure 
to build a futile “‘fortress America” con- 
cept similar to France’s Maginot Line 
of World War II. 

e Army’s Nike Zeus anti-missile defense 
system. Trudeau advocated an “all out” 
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Nike Zeus program involving $730 
million over and above the Administra- 
tion’s Fiscal 1960 budget requests in 
order to begin immediate production. 
Even if the ultimate total cost of the 
system reached $5 billion, Gen. Tru- 
deau said, the program would be a 
worthwhile buy. Air Force, Navy and 
Advanced Research Projects Agency 
witnesses considered Nike Zeus ex- 
tremely limited and of little effective- 
ness against a ballistic missile attack. 
Army’s Maj. Gen. Robert J. Wood, 
deputy chief of research and develop- 
ment, countered that, when there is “a 
rather fixed ceiling on defense expendi- 
tures, it is unlikely that other com- 
petitors for that money would approve 
of what looks like a rather big item 
in somebody else’s budget.” 

¢ Aircraft nuclear propulsion program 
Air Force Lt. Gen. R. C. Wilson, 
deputy chief of staff for development, 
called for $40 million to spur con- 
struction of an airframe over and above 
the $150 million in the Administra- 
tion’s Fiscal 1960 budget to continue 
development of the nuclear propulsion 
svstem under contract with General 
Electric Co. If the airframe is started 
now, he said, a nuclear aircraft could 
be flying in five vears. Adm. Hayward 
called Air Force’s ANP development 
“a monument to how not to run a 
technical program” which “is still a 


poor program with little hope at pres 
ent. ” Navy's nuclear seaplane 
development, envisioning British Prin 
cess seaplanes equipped with Pratt & 
Whitney engines, would have a vehick 
in the air within four vears, Hayward 
said. 

At stake in the Nike Hercules-versus 
Bomarc controversy is $500 million for 
Bomarc missiles in the Fiscal 1960 bud 
get, now pending in Congress, and 
$98.4 million for Nike Hercules missiles 
To complete the programs, after Fiscal 
1960, would require $2 billion for the 
Bomarc and $1 billion for the Nike Her 
cules missiles, according to the services 

Total funds for the two missile pro 
grams—including funds already used 
are: Bomarc, $4.5 billion; Nike Hercules 
and its forerunner, Nike Ajax, $3.9 bil 
lion. 

Action on a Defense Department 
“master plan” for air defense—defining 
precisely the locations for Nike Her 
cules and Bomarc installations and the 
area for interceptor aircraft defense 
along with a time-table for develop 
ment—also gained momentum last week. 

The President concurred with Re 
publican leaders at a White House 
policy conference that the plan should 
be worked out as soon as possible, Sen 
Leverett Saltonstall (R.-Mass.) told 
AVIATION WEEK. 

Previously, the Senate Armed Serv- 
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ices Committee maneuvered to force 
development of the master plan by re- 
gp authorization for all Nike sites 
on which contracts had not been let 
and instructing the Secretary of De- 
fense to produce the plan if he wanted 
the revocation lifted (AW May 18, p. 
25). The committee’s action was ac- 
companied by a report criticizing the 
Nike Hercules system as “virtually 
obsolete” (AW May 25, p. 31). Sen. 
Saltonstall said that Secretary of De- 
fense Neil McElroy has assured mem- 
bers of the committee that the plan 
is being worked out as quickly as possi- 
ble. 

Meanwhile, Army released a state- 
ment declaring that the Senate Armed 
Services Committee’s action “seriously 
endangers the future security of our 
country against air attacks. The Nike 
system is operational now and is the 
only basic surface-to-air system upon 
which the Commander-in-Chief, North 
American Air Defense Command, can 
place reliance for the anti-bomber de 
fense of the nation. . .. 

“Bomarc is a proposed area weapon 
under development to supplement the 
defense protection provided by Nike 
Hercules. Not even the earliest model 
of Bomare has yet been incorporated 
into the air defense complex, and, even 
assuming that all goes well, the earliest 
date when Bomarc can begin to assume 
a significant role in our defense com- 


plex is at least two years away.” 


Countered Statement 


Two members of the Armed Services 

Committee countered the Army state- 
ment in floor speeches: 
¢Sen. John Stennis (D.-Miss.) urged 
senators to discount charges that the 
congressional committee was aiming “to 
kill the Nike system.” The objective, 
he stressed, is to obtain a re-evaluation 
and “let any system stand on its own 
merits.” 
e Sen. Stuart Symington (D.-Mo.) de- 
clared: ““What is involved in this scene 
of indecision and service rivalry is vast 
sums of the taxpayers’ money plus two 
weapon systems designed to defend 
against a small Soviet bomber force. 

“At the same time, action to build 
up our offensive forces is held down for 
budgetary reasons.” 

Roy W. Johnson, director of ARPA, 
in presenting ARPA’s program to push 
development of an “advanced defense” 
system against missiles, reported to the 
House Appropriations Committee on 
the limitations of the Nike Zeus sys- 
tem. It will, he said, have a capability 
to deal with “simple threats” consisting 
of a small number of identified war- 
head-containing re-entry bodies within 
its zone of action. “On the other 
hand,” Johnson pointed out, “ballistic 
missiles deliver payload or tonnage 
which is at the offense designer's op- 
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House Group Cuts Defense Funds 


Washington—House Appropriations Committee last week voted $38.8 billion 
in new defense funds for Fiscal 1960—$400 million less than the President requested 
in January (AW Jan. 26, p. 30). 

Increases in some programs, totaling $780 million, were more than offset by cuts 
which totaled $1,180 million. 

The committee gave the Army a net increase of $222 million. Net decreases 
were made for the other two services: Air Force, $539 million; Navy, $83 million. 

Major action by the committee included: 
© Nike Zeus. Army was given $200 million to begin production of the Nike Zeus 
anti-missile missile and modernize equipment. Administration budget allowed only 
for research and development on Nike Zeus—approximately $300 million. 
© Convair Atlas intercontinental ballistic missile. Committee approved $85 million 
as a down payment on eight additional Atlas squadrons for USAF. The Administra- 
tion has requested a total of nine squadrons. Committee would boost the total to 17. 
©@ Minuteman. An additional $87 million was added to accelerate development of 
the USAF solid fuel ballistic missile system. 

@ Aircraft carrier. The entire $260 million urged by Navy for a new conventional 


carrier was rejected. 
@ Bomare area defense missile. 


Hercules production. 


S2F-3 Grumman search aircraft. 


Service was eliminated. 
this type service. 
million for jet navigation trainers. 
istrative types and are not... 
© Nuclear aircraft. 





Production 
This still left $285 million for production of the Air Force-Boeing missile. 
committee explained it would not have made the cut “if it had the assurance 
that the system would actually work.” About $100 million is provide dfor Nike 


@ MACE tactical missile. The total $127 million requested was turned down. 
© Naval aircraft. Total of $19 million was added to Administration requests for 
anti-submarine types—20 additional Sikorsky HSS-2 helicopters and 18 additional 


@ USAF aircraft. $53 million for 10 jet cargo transports for Military Air Transport 
The committee told MATS to use commercial airlines for 
Also eliminated: $24 million for 15 jet utility trainers and $23 
The committee said these “are actually admin- 
essential.” 

The $75 million requested by the Administration for USAF’s 
portion of the aircraft nuclear propulsion program was approved. 
said most of the funds will be used for the X-211 General Electric direct cycle engine. 


million. 


The 


funds were cut by $163 


The committee 








tion to divide in a variety of ways: the 
body may enter smoothly or be pro- 
vided with separable drag skirts and so 
exhibit a very erratic atmospheric flight 
path; some yield may be traded for 
radiation shielding to reduce vulner- 
ability; the body may be coated with 
radar-absorbent material to reduce all 
radar ranges outside of the atmosphere; 
the payload may be divided into a 
number of small warhead-bearing re- 
entry bodies.” 

USAF Assistant Secretary Horner 
told the appropriations group that, after 
a very careful analysis of the Wizard 
system, Air Force’s alternative to the 
Nike Zeus, USAF concluded that “‘it 
would be more costly than it was 
worthwhile.” 

This, he said, also was Air Force's 
opinion of Nike Zeus. Horner pro- 
posed that funds would be better spent 
on offensive forces. 

“It does not appear very profitable 
to proceed with the development of 
this kind of system (Nike Zeus),” 
Horner told the committee, “because 
you could counter this simply from the 
other side by launching more ballistic 
missiles much more cheaply than you 
could shoot them down from this side.” 

The total obligated—or planned for 
obligations during Fiscal 1960—for the 


aircraft nuclear propulsion program is 


$991 million, divided as follows 
e Air Force, $517.2 million. 

launched its program in Fiscal 
with $1.3 million. 

e Atomic Energy Commission, $459 
million. AEC entered the program in 
Fiscal 1950, shortly after its creation, 
and has supported the program on a 
limited basis since that time. 

© Navy, $14.4 million. Navy did not 
initiate its own nuclear aircraft program 
until Fiscal 1953—with a $200,000 al- 
location. The program was stepped up 
to $3.7 million in Fiscal 1956. Navy 
has programed $2 million for Fiscal 
1960, which it hopes to increase to 
about $5 million in Fiscal 1961 

The aircraft Navy can have flying by 
1964, Hayward said, “will be a testbed, 
it will not be a system. We will deter- 
mine then whether we would go to a 
system. This is the way to get 
something in the air.” 

Hayward attacked USAF’s CAMAIT 
nuclear aircraft project to provide air 
borne alert, missile launching and low 
level penetration missions as a futile 
attempt to construct a weapon system 
before the parts have been developed 
and pieced together. “You haven't a 
nuclear engine, let alone the missile or 
the airplane,” he said. 


USAF 
1946 
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Recovery of Nova, Vega Engines 
Studied Under NASA Program 


Washington—Studies of possible 
techniques for recovering the first-stage 
engines and other components of the 
6 million Ib. thrust Nova and 359,000 
ib. thrust Vega space vehicles are being 
conducted under the sponsorship of the 
National Aeronautics and Space Admin- 
istration. Initial studies in the program 
are being carried out for NASA by the 
Army Ballistic Missile Agency. 

The program, for which NASA is 
asking $1.5 million in Fiscal 1960, was 
outlined by D. D. Wyatt, technical 
assistant to the agency’s director of 
space flight development, during hear- 
ings of a subcommittee of the Senate 
Committee on Aeronautical and Space 
Sciences. 

Wyatt told the subcommittee that 
Nova and Vega “are going to be so 
expensive that we feel it is economically 
indefensible not to attempt to recover 
and re-use parts of the vehicle.” He 
added that “we expect to be able to do 
this.” 

The NASA official also said that the 
completed Nora vehicle, whose first 
stage will consist of a cluster of four 
1.5 million Ib. thrust engines now 
under development by the Rocketdyne 
Division of North American Aviation, 
Inc., may be almost 300 ft. tall and 
added: 

“Obviously, you can’t ship it around 
the country after it is built. So we 
have to include in our study of the way 
to build the rocket a way to actually 
assemble it on the launch site so we 
can do major assembly work right 
(there) . . . and this has to tie in with 
the structure itself so we can get a 
lightweight, efficient structure that can 
still be erected as a major erection job 
right on the site where it is going to be 
launched.” 

Design specifications call for Nova 
to be capable of placing a 150,000 Ib. 
vehicle into an earth orbit and of send- 
ing a 55,000 Ib. payload to Mars (AW 
April 13, p. 29). 

The Vega, with first firings scheduled 
for mid-1960, will initially consist of 
two stages—an Atlas ICBM plus a sec- 
ond stage powered by a modified Gen- 
eral Electric Vanguard engine. Prime 
contractor is the Convair Division of 
General Dynamics Corp. 

Later, a third stage will be added. It 
will be powered by a 6,000 Ib. thrust 
storable engine being developed by 
NASA’s Jet Propulsion Laboratory. Po- 
tential missions include placing a 5,800 
mi. orbit. 

NASA also is asking for $2 million 
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in its Fiscal 1960 budget to finance a 
second study, this one on the problems 
that must be overcome in designing a 
useful space laboratory. Primary use of 
such a laboratory, according to Wyatt, 
will be for the conduct of reliability 
studies on components and systems de- 
signed for use in manned vehicles. 

NASA Administrator T. Keith Glen- 
nan told the subcommittee that his 
agency also has overhauled its booster 
program, cutting orders for the Juno II 
modified Jupiter from eight to five and 
terminating the Thor Able program 
with no additional orders because “we 
have found that the vehicles . . . are 
very much less than adequate for catry- 
ing on a program of research in space.” 

Glennan said that, in initial planning 
for the Fiscal 1960 budget during the 
fall of 1958, the NASA program re- 
lied “on the then current family of 
existing rockets, namely, the Juno IIs 
and the Thor Able. Since that time, 
our continuing program has demon- 
strated that further reliance upon these 
vehicles would be uneconomical be- 
cause of their limited load-carrying ca- 
pacity and lack of versatility.” 

Among the shortcomings cited by 
Glennan was the lack of upper stage 
guidance, necessitating the use of spin 
stabilization which restricts mass dis- 
tribution and gross payload weight. 


Program Re-Evaluation 


Re-evaluation of the program with 
Defense Department’s Advanced Re- 
search Projects Agency led to the crea- 
tion of a national booster program, 
including the Vega, the 1.5 million Ib. 
thrust engine, Thor Delta, Centaur and 
other engine studies. 

Centaur consists of a modified Atlas 
as a first stage, a liquid-hydrogen second 
stage unit being developed by Pratt & 
Whitney Aircraft Division of United 
Aircraft Corp. and Jet Propulsion 
Laboratory’s 6,000 Ib. third stage. 

In comparing the relative costs of 
placing a payload into orbit, Glennan 
told the subcommittee: 

“The Juno II payload in a 300 mi. 
orbit costs us about $15,000 per pound 
for vehicle alone, compared with $5,000 
per pound for Delta and $600 per 
pound for Vega. 

“In a deep space probe (beyond 
4,000 mi.), Juno II’s payload costs us 
$100,000 per pound; Delta’s costs $50,- 
Ib. meteorological satellite into a 300 
000, and Vega’s will cost $3,200 per 
pound.” 

Over-all, the national booster pro- 


gram is expected to cost approximately 
$2 billion during the next 10 years, 
according to Deputy Administrator Dr. 
Hugh L. Dryden. 

Glennan also denied published re- 
ports that NASA is actively planning 
to establish an equatorial launch site 
for placing satellites into an equatorial 
orbit. He said: 

“I am sure that if there were an 
equatorial launch site, we could have a 
real interest in it, and I am sure that 
if there is one developed in the period 
of the next few years, we will be in- 
volved in it in a closely coordinated 
fashion. 

“Mr. Lehrer (Max Lehrer, the sub- 
committee’s professional staff member) 
pointed out several articles that had 
appeared in the press. I think these 
are articles which are not founded on 
very much fact anyway and probably 
simply fishing for confirmation or de- 
nial, and I will, from NASA's stand- 
point, say frankly that we are more 
interested in trying to determine 
whether or not it is necessary to have 
an equatorial launch site than in going 
ahead to build one. 


Economic Factor 

“With the ability to propel larger 
and larger payloads into orbit, the abil- 
ity to steer those into an equatorial 
orbit once launched from any other 
site seems to us to be perhaps a more 
rational and a less expensive approach 
in this. So, for the record, let it be 
said that we are certainly interested 
in determiming what the economics are 
and what the real need for such a site is. 

“But, in our budget request for Fis- 
cal 1960, we do not include any request 
for moneys for an equatorial launch 
site.” 

In another area, Glennan made a 
strong plea for restoration of $4,750,000 
for construction of a central facility for 
development of high energy solid and 
liquid rocket propellants cut from the 
NASA requests during House consid- 
eration of its Fiscal 1960 budget. 

Glennan told the Senate subcommit- 
tee that the item was trimmed from the 
budget in the House largely because 
NASA had not vet selected a site for 
the facility but that “it is my estimate 
that we can move ahead perhaps within 
three months’ time to select such a 
site.” 

Development of these propellants, 
Glennan said, “is the next step in get- 
ting into advanced work in larger hard- 
ware.” He added: 

“If we are delayed another year in 
this activity, I think it is reasonable 
to state that our program is delayed, in 
this respect at least, in getting at the 
development of much more high energy 
propellants than any that we are pres- 
ently working with by that amount of 
time.” 
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York Gains Tight Control of R&D Funds 


By Katherine Johnsen 


Washington—Total of $5.5 billion 
for military research, development and 
early production projects programed in 
the Administration budget for Fiscal 
1960 will be evaluated by the office of 
Dr. Herbert York, director of Defense 
Research and Engineering, before the 
funds can be released. 

The review will take place this sum- 
mer after the Fiscal 1960 military 
budget is voted by Congress, 

York’s office was created by legisla- 
tion enacted last August to unify the 
weapon programs of the three services. 
Details of the new technical review 
1imed at accomplishing this were out- 
lined to House Appropriations Com- 
nittee in testimony released last week. 

Comparatively inexpensive research 
projects will be approved with little ado. 
York told the committee: 

“It is dificult to exercise selectivity 
in the research and early development 
stages. Fortunately, these phases are 
least expensive, since these projects, 
even if continued and canceled later, 
do not involve major sums of money 
ind invariably add to the store of 
knowledge which may be of benefit to 
other programs.” Close scrutiny will be 
given development and early produc 
tion programs. York said: 

“However, major decisions must be 
made in the costly advanced develop 
ment and early production phases, 
where a single item may not only in- 
volve an outlay of many millions of 
dollars but also may have a pronounced 
effect not only on military strategy but 
m the civilian economy as well. There 
fore, it is highly essential that our re 
sources not be dissipated by the pursuit 
of programs which do not offer real 
promise of payoff. Thus, the highest 
degree of selectivity must be exercised 
in reaching decisions to continue or 
discontinue the development of some 
of the major weapon systems. . . . 

“Iv office has been and will continue 
to be engaged in a searching review of 
the proposed fiscal year 1960 research, 
development, test and evaluation pro- 
gram so that by the time later on this 
summer when the military departments 
ind the Advanced Research Projects 
Agency submit their apportionment 
requests and the supporting program 
data, we will be in the position to 
quickly approve, disapprove or modify 
programs and projects... .” 

In previous years, funds have been 
withheld from the services almost 
whclly for fiscal reasons—and generally 
icross-the-board. 

York has surveillance over the entire 
research and development programs of 
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the three services and ARPA, which 
total $3.6 billion in the Fiscal 1960 
requests. By category, the major pro- 
grams are: missiles, $1.4 billion; air- 
craft, $496 million; astronautics, $309 
million. 

By service, the $3.6 billion is divided: 
Army, $1 billion; Navy, $971 million; 
Air Force, $1.1 billion; ARPA, $455 
million. 

In addition, York has been given 
authority over $1.9 billion in USAF 
and Navy early production programs. 
The $1.6 billion in Air Force projects 
includes the North American B-70 
Mach 3 bomber, North American F-108 
advanced interceptor, Convair B-58 
bomber, the Martin Titan, Convair 
Atlas and Minuteman intercontinental 
ballistic missiles and the Boeing Bomarc 
air defense missile. The $282 million 
in Navy production programs under 
York’s jurisdiction include the Polaris 
fleet ballistic missile under development 
by Lockheed, the Temco Corvus air-to 
ground missile and the Bendix Eagle 
air-to-air missile. 


Staff Expansion 


York’s immediate staff shortly will 
be expanded from 160 to 210. In addi- 
tion, the Weapon Systems Evaluation 
Group of 100 technical personnel is 
under his office. 

The congressional testimony disclosed 
that the late Donald A. Quarles, 
Deputy Secretary of Defense, proposed 
that Mitre Corp.—which has technical 
responsibility for the integration of the 
entire air defense program—be made 
responsible to York’s office. Mitre 
Corp., formed as a non-profit organiza 
tion largely by personnel of Massa 
chusetts Institute of Technology, is 
now under Air Force contract 

Advanced defense research projects, 
totaling $455 million in Fiscal 1960 
requests, aimed at “leap frogging” ahead 
in weapon technology were outlined to 


the Appropriations Committee by 
ARPA Director Roy W. Johnson. They 
included: 

© Solid propellant chemistry, $18 mil- 
lion. The objective is to achieve solid 
propellants and the techniques for 
using them with specific impulses at 
least 10 to 20% higher than a“ 
lants now under development. The 
availability of such propellants—which 
would make penile significant in 
creases in range and payload or cor 
responding reductions in weight and 
volume—are of “critical importance” to 
the ballistic missile and anti-ballistic 
missile programs, Johnson said, The 
possibility of their use in space pro 
grams, particularly initial boost phases 
for launching satellites and space ve 
hicles, “is also attractive.” 

@ Missile defense, $128 million. The 
threat posed by an enemy ballistic 
missile complex is of such a nature that 
conventional concepts—which reach 
“the limit of technical sophistication” 
in the Nike Zeus system—‘‘are inade 
quate to cope with it,” Johnson said 
He emphasized that an advanced de 
fense must be economically, as well as 
technically and operationally, feasible 
“and should be achieved with all possi 
ble deliberate speed.” ARPA’s anti 
ballistic missile program is divided 
missile flight phenomena, $44.6 mil 
lion; missile and satellite identification 
and kill, $17.6 million; missile acquisi 
tion, tracking and data reduction, $35.3 
million; feasibility investigations and 
exploratory research, $30.6 million 

e WS-117L military reconnaissance sys 
tem, $100 million. Although recon 
naissance by satellite offers the possi 
bility of “a priceless flow of visual and 
electronic information relating to the 
surface activities of any region of intet 
est,” Johnson cautioned that it also 
“exacts the penalty of extreme precision 
and great sophistication of equipment.’ 
e Communications, $40 million. John 





nose. 





Solid-Propellant Missile Target Ordered 


Aeronautical Systems Center of the USAF Air Matericl Command has awarded 
the Santa Barbara Division of Curtiss'Wright Corp. a $470,000 contract for the 
engineering and fabrication of an expendable, air-launched, high altitude target. 

Designated TDU-]2/B Skydart I, the vehicle is powered by a small solid-propellant 
rocket engine that provides both boost and sustaining power. A section ahead of the 
powerplant is provided for such payloads as the beacon transponder, telemetry and 
self-destruct device. The roll control gyro, autopilot and battery are carried in the 


Mounted on the bulkhead between the nose and center sections are the adjustable 
canard control surfaces which are preset for the desired trajectory in the pitch plane. 

The Skydart, developed under sponsorship of the ARDC Sidewinder Weapon 
System Project Office, will be used for training interceptor pilots and for testing 
air-to-air missiles. ‘The targets will be launched from standard GAR-8 (Sidewinder 
1A) launching rails on North American F-100D and Lockheed F-104A aircraft. 











Rocket Measures Winds at 240,000 Ft. 


Lightweight meteorological rocket system, designated “Owl,” is said to be capable of pro- 
viding wind direction and velocity data from as high as 240,000 ft. to support ballistic 
missile test programs. Rocket is 3 in. in diameter and is shown above by Ray Thomas, 
project engineer for BJ Electronics, Borg-Warner Co., which developed the system for 
Air Research and Development Command. The solid propellant rocket propels a small 
ballistic dart; timing device in the dart causes ejection of radar reflective payloads which are 


tracked by ground radar as they fall. 


son reported that planning studies show 
that the increasing demand for inter- 
continental electric communications by 
the armed services will saturate the 
capability of conventional systems 
within a decade. The use of space 
satellites as repeater devices, he said, 
“is most promising.” The satellite com- 
munication system of ultimate interest, 
he reported, involves the use of a 
satellite of several thousands of pounds 
weight in an orbit at 22,000 mi. 

@ Precision navigation, $12 million. 
This program is to determine the feasi- 
bility of using satellites emitting signals, 
to determine the exact location of ships, 
submarines, aircraft, missiles, etc. John- 
son noted that identification of exact 
location is the prerequisite for the initia- 
tion of changes in missile in-flight tra- 
jectories. 

e Very early warning, $18 million. This 
program includes major system develop- 
ment of Midas satellite infrared early 
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warning, including flight testing. John- 
son reported that Midas may double 
the warning time provided by ground- 
based radars. It also would be immune 
to radar countermeasures 

e Discoverer satellite development pro- 
gram, $60 million. 

Other ARPA programs include 
clustered engine booster, which, com- 
bined with an ICBM will be capable of 
impacting 7,000 Ib. on the moon or 
of placing 4,000 Ib. in a 24-hr. orbit, 
$50 million; tracking and data acquisi- 
tion, $17 million; exploratory research 
studies, $10 million. These include ion 
propulsions for space power; the con- 
cept of a maneuverable recoverable 
satellite vehicle (Mrs. V); space plat- 
forms; various ideas on auxiliary power 
for military space applications; exotic 
materials and structures required in 
building and constructing vehicles and 
payloads for short- and long-term op- 
erations in a space environment. 


F-104-9 Designed 
For World Market 


Burbank—Lockheed Aircraft Corp., 
seeking to exploit to the fullest its basic 
thesis that the F-104 is a “‘little’” air- 
plane in terms of initial and operational 
costs yet has very high performance, 
has announced a new international dav 
fighter version of the Starfighter. 

Designated F-104-9, the airplane dif- 
fers from USAF and German models 
primarily in reduced electronic sophisti- 
cation to go with the single mission. 
USAF models have fire control suited 
to the primary mission, air defense o1 
tactical fighter-bomber. 

The German aircraft (AW Oct. 27, 
1958, p. 73) has a new all-weather fire 
control system. 

\s projected, the F-104-9 would have 
as standard equipment two Sidewinders 
plus a wing pylon shackle for a 1,000 
lb. bomb on each wing. Configuration 
of the F-104-9 ts identical to previous 
airplanes. ‘The powerplant is a General 
Electric J79-7 turbojet with afterburner 
rated at more than 15,000 Ib. thrust. 
Fuel tankage is identical to the other 
aircraft. 

The airplane will incorporate basic 
navigation-communication-identification 
equipment for its day fighter mission, 
and will have an upward ejection escape 
system which is currently being retro- 
fitted onto F-104s already operational 

Lockheed says the airplane can be 
placed into production immediately, 
with first deliveries in 12 months. 

As to price, the airplane should sell 
for about $500,000 “off the line” in 
quantities envisioned for the world- 
wide market, the company indicates 

Major economic aspects of the air- 
craft, according to Lockheed, are 
¢ Development costs would be mini 
mized since the airplane already has 
been through test phase. 

e Starting from a basic Tactical Au 
Command F-104C and cutting out 
much of the electronic equipment re 
quired for the F-104C mission, substan- 
tial costs are eliminated. 

e Operational experience with the 
F-104 over a one year period at Hamil- 
ton AFB has shown a direct mainte 
nance record of 15.1 man-hours te- 
quired per hour of flight, and with 
simpler electronic gear, this might be 
reduced even further. 

Should a customer want them, the 
F’-104-9 is offered with optional extras 
These include the all-weather fire con- 
trol system being used in the German 
airplane, the M61 Vulcan cannon and 
fire control system used in the TAC 
F’-104C., 

Che airplane is not equipped with 
a deceleration drag parachute, Lock 
heed says, adding that without it, the 
aircraft can stop in 2,500 ft 
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GENERAL ELECTRIC 3 kw. ion rocket in center of test chamber (left) could provide sufficient thrust for satellite orbit and attitude adjust- 
meat. NASA ion rocket test chamber (right) at Lewis Research Center is expected to be ready for test firings this month. 


lon Rocket Could Be Test-Flown by 1961 


With adequate funding, the first ion 
rocket engine could be flight-tested 
within two vears, in the opinion of a 
large number of leading propulsion sys- 
tem engineers and scientists. 

The first ion rockets, which would 
be small units with a lifetime limited to 
weeks, would be designed primarily for 
satellite attitude control and adjustment 
of orbit (AW May 11, p. 32). In par 
ticular, the use of a small ion rocket to 
establish a stationary satellite in a 24- 
hr. orbit is attracting a great deal of 
interest. 
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Prototype ion rockets are already un 
der development. General Electric has 
been running a 3 kw. 0.01-Ib. thrust ion 
rocket since Oct. 31, 1958. National 
Aeronautics and Space Administration 
is now putting the finishing touches to 
a test chamber in which it expects to 
start running a 40 kw., 0.1-lb. thrust ion 
engine this month. Rocketdyne ,has 
been carrying out a theoretical investi- 
gation of an ion rocket engine for ap- 
proximately two years and now plans 
a limited experimental program. Many 
other companies or government agen 


cies have long shown an active interest 
in, Or are now initiating studies of ion 
propulsion systems 

The physical feasibility of the ion 
rocket is already proven, declares Gen- 
eral Electric’s Russell Edwards. Now it 
is the engineering feasibility that must 
be established. This will take more 
money than most private companies can 
allot for this purpose. But given ade 
quate support, ion research and devel- 
opment could lead to the production of 
durable, lightweight rockets as early as 
1964 or 1965 
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NASA 40 kw. ion rocket (left) will produce 0.1 Ib. thrust, roughtly 10 times that of General Electric ion engine, and could be used 
for orbit adjustment or small interplanetary probes. Diagram of NASA ion rocket test chamber (right) shows cooling coils, vacuum ducts. 
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Firms File Executive Salaries, Bonuses 


Washington—Following is a list of 
aircraft company officers’ and directors’ 
salaries and stock holdings for 1958 as 
filed with the Securities and Exchange 
Commission: 


MeDonnell Aircraft Corp.—-Fiscal year 
1958, ending June 30, 1958—4. 8. MeDonnell, 
ér., chairman. of the board, chairman of the 
execufive committee, president and direc- 
tor, $106,000 and 260,812 beneficially owned 
common shares, of which J. 8. McDonnell 
Itt and J. F. MeDonnell, children, own 
111,418 and 1,621 common shares. 
tively. J. 8S. MeDonnell, Jr., is owner of 
109,065 common. shares for minor child 
J. F. MeDonnell; J. 8. McDonnell, Jr., is 
also a director of the McDonnell Founda- 
tion which owns 89,930 common shares 

RK. H. Charles, executive vice president 
und director, $64,000 and 6,223 shares of 
common stock; C. W. Drake, vice president- 
manufacturing and director, $57,000 and 
%,821 shares of common stock; W. K. Orth- 
dr., vice president-personnel and 
weneral services and director, $30,000 sal- 
ary and 11,727 shares of common stock; 

K. Perki vice president-engineering 
and director, $56,000 salary and 1,526 shares 
of common stock; L. Harrison, officer and 
director, salary not listed and 31 shares of 
common stock; D. 8. Lewis, dr., officer and 
director, salary not listed and 368 shares of 
common stock; W. MeDonnell, director 
no salary and shares of common 
stock; 8S. W. Seuers, director, no salary and 
1,102 shares of common stock; J. EK. Webb, 


wein, 


respec-, 


director, no salary and 1,040 shares of 
common stock. 

North American Aviation, Inc., fiscal year 
1958, ending Sept. 30, 1%8—J. L. At- 
wood, president and director, $137,000 sal- 
ary and 17,100 shares of common stock ; 
G. B. Brophy, senior vice president and 
director, $70,000 salary and 5,734 shares 
of common stock; C. J. Gaflant, executive 
vice president, but no longer a director, 
$70,000 salary and 4,500 shares of common 
stock; J. H. Kindelberger, chairman of the 
board and director, $166,000 salary and 
38,917 shares of common stock; R. A. 
Lambeth, senior vice president, treasurer 
and director, $70,000 salary and 3,450 
shares of common stock; R. H. Rice, vice 
president and director, $70,000 salary with 
stock not listed; J. 8S. Smithson, senior vice 
president and director, $70,000 salary and 
2,116 shares of common stock. L. L. Waite, 

president, $70,000 salary with 
listed; A. V. Call, director, no 
salary and 1,000 shares of common stock; 
H. B. du Pont, director, no salary and 
1.366 shares of common stock; H. G. Fates, 
director, no salary and 2,500 shares of 
common stock; BR. A. Levett, director, no 
salary and 1,200 shares of common stock ; 
w. C. Mullendore, director, no salary and 
234 shares of common stock; C. A. Rude, 
director, no salary and 350 shares of com- 
mon stock 

Thiokol Chemical Corp.—J. W. Crosby, 
president and director, $60,000 salary which 
includes $12,500 bonus and 9,094 shares of 
ommon stock; H. R. Ferguson, executive 
ice president, treasurer and director, $44,- 
500 salary which includes $9,500 bonus and 


senior vice 
stock not 


Balloon Will Measure Atmospheric Density 


Density of the atmosphere 300 mi. above the earth will be measured by instrumentation 
carried in this balloon, developed for Air Force Cambridge Research Center by Arthur D. 
Little, Inc. Balloon will be ejected from a rocket composed of a first stage Aerobee and 
second stage solid propellant Sparrow. Rocket’s midsection folds at a timed signal at about 
60 mi, altitude, reducing spinning motion; another signal ejects the balloon package. 
Balloon is inflated by allowing ethyl alcohol to evaporate. Instrumentation includes an 
accelerometer, designed by University of Michigan and modified by the Research Center, 


which can measure up to 100,000th of a g. 
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9,915 shares of common stock; Dr. 8. M. 
Martin, Jr., vice president, secretary and di- 
rector, $34,000 salary which includes $6,500 
bonus and 8,960 shares of common stock; 
H. W. Ritchey, vice president, $37,300 sal- 
ary which includes $8,000 bonus and stock 
not listed. 

Following directors did not receive a 
salary: D. Hecht, 9,769 shares of common 
stock; R. Lang, 120,788 shares of common 
stock; C. 8S. Lutkins, 735 shares of 
mon stock; C. 8. Prector, 939 shares of 
common stock; 0. L. Schweng, no stock; 
D. N. Sosland, 42,092 shares of common 
stock; W. M. Spencer, 1,050 shares of com- 
mon stock; C. B. Vose, 14,333 shares of 
common stock; T. F. Walkewitz, no stock 

Piasecki Aircraft Corp.—No officers or 
directors received ‘lirect remuneration in 
of $30,000 during 1958. Directors 
officers received total direct aggregate 
remuneration of $69,450. Following is list 
of common stockholdings of officers and 
directors: F. N. Piasecki, president and 
director, 178,930 shares; D. N. Meyers, 
vice president and director, 41,667 shares; 
R. Deetjen, director, 500 shares; G. J. 
Higgins, director, 450 shares; E. Daland, 
engineering consultant and director, 44,- 
888 shares; J. J. Davis, director, 575 shares. 

Raytheon Manufacturing Co. — C. F. 
Adams, president and director, $80,750 sal- 
ary and 32,433 shares of common stock; 
H. S. Geneen, executive vice president and 
director, $65,650 salary and $15,000 bonus 
and 16,758 shares of common stock; P. L. 
Spencer, senior vice president and director, 
$50,750 salary and 1,447 shares of common 
stock 

Following directors did not receive a sal- 
iry: E,. L. Cochrane, 192 shares of common 
stock; W. Gammell, dr., 13,389 shares of 
common stock; C. J. Gilbert, 997 shares of 
common stock; R. HM. I. Geddard, 13,369 
shares of common stock; G. L. Langreth, 
347 shares of stock; 8S. P. Lovell, 525 shares 
of common stock; BR. W. Steddard, 220 
shares of common stock, 

Beech Aircraft Corp.—Olive A. Beech, 
president and director, $98,475 salary and 
81,623 shares of common stock; J. P. Gaty, 
vice president, general manager and di- 
rector, $77,045.80 salary and 7,425 shares 
of common stock; F. E. Hedrick, vice presi- 
dent, coordinator and director, $76,075.16 
salary and 5,000 shares of common stock 
Cc. C. Pearson, vice president-manufactur- 
ing and director (resigned 9/23/58), $31, 
112.87 and no etock: J. A. Elliott, secretary, 
treasurer and director (elected 9/23/58) 
$36,600.83 salary and 630 shares of common 
stock; D. 8. Wallace, director, no salary 
and 5,430 shares of common stock. 

Republic Aviation Corp.—M. IL. Peale, 
president and director, $114,165 salary and 
1.939 shares of common stock; W. G. Bain, 
vice president, general manager and di- 
rector (resigned 12/31/58), $79,900 salary 
and no stock; A. Kartveli, vice president- 
research and development and director 
$84,050 salary and 2,928 shares of common 
stock. 

Following listed directors did not 
any salary; R. L. Clarkson, 146 shares of 
common stock; F. G. Coburn, 300 shares of 
common stock; EF. 8. Moore, 665 shares of 
common stock; P. Meore, 214,500 shares of 
common stock; W. H. Moore, 605 shares of 
common stock; L. Platt, 292 shares of com- 
mon stock; W. V. Platt, 100 shares of com- 
mon stock; H. N. Taylor, 200 shares of 
common stock; R. C. Taylor, 511 
common stock. 

The Ryan Aeronautical Co.—T. C. Ryan, 
president, director and a director of Emtor 
Inc., a holding company, $67,500 salary and 
59,720 shares of common stock; G. C. Woed- 
ard, executive vice president and director 
$57,500 salary and 120 shares of common 
stock ; C. A. Stillwagen, vice president-finance 
treasurer and director, $39,000 salary and no 
stock; C. A. Smith, director, no salary and 
1,200 shares of common stock; R. C. Jack- 
son, director and vice president and director 
of Emtor, Inc., stock not listed, A. J. Hair, 
director, stock not listed; Emtor, Ine., 4 
holding company, 109,340 shares of common 
stock. 
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THE KAMAN HUSKIE 


This gas turbine powered helicopter has the stamina and brawn of its 
namesake, the Arctic Husky. An all-purpose aircraft, the Huskie in the role 
of the U.S. Air Force base rescue helicopter is ready to spring into action 
instantly. It’s designed to be handled with mittens .. . not kid gloves. 
Packing large cargo space within a compact frame, the Huskie is ready 
to support missile sites or carry troops, supplies and equipment with 
equal reliability. A direct descendant of the service-tested Kaman HOK 
and HUK, the H-43B Huskie proves its heritage. 


PIONEERS iN TURBINE POWERED HELICOPTERS 


THE KAMAN AIRCRAFT CORPORATION + BLOOMFIELD, CONNECTICUT 


NUCLEAR Division . ALBUQUERQUE, NEW MEXICO 
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POWERED BY 


ROLLS-ROYCE 


TYNE PROP-JETS 









































THE TYNE is an advanced twin-spool high 


compression prop-jet designed to give very 
low fuel consumption and is due to enter 


























service in 1960 at ratings of 4,985, 5,545 and 
5,730 e.h.p. 
































In addition to the CL-44’s on order for the 
Royal Canadian Air Force, the Rolls-Royce 
Tyne powers the Vickers Vanguards ordered by 
British European Airways and Trans-Canada 
Air Lines and will power the Short Britannic 
3s for the Royal Air Force and the Fairey 
Rotodynes ordered by New York Airways. 

















ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES - MOTOR CARS - DIESEL AND GASOLINE ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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Monkeys Survive Jupiter Flight 


Cape Canaveral, Fla.—Seven pound rhesus and a one-pound squirrel monkey were 
successfully recovered late last week after being fired 1,500 mi. downrange from the 
\ir Force Missile Test Center in a capsule housed in the nose cone of an Army 


National Aeronautics and Space Administration, which sponsored the experi- 
ment, said both animals apparently escaped injury during the 15 min. flight which 
reached a maximum altitude of 300 mi. 

The 250 Ib. capsule, which contained two other biomedical experiments, was 
recovered from the Atlantic by Navy frogmen within 90 min. after the launch. 

rhe experiments, which made the flight on a “space-available” basis during a 
regularly scheduled test firing of the Jupiter, marked the first U. S. attempt to obtain 
a behavioral response from such a test, although the Army previously had launched 
a squirrel monkey over the IRBM range in December. 

The rhesus, designated Monkey Able, made the flight on a contoured glass fiber 
bed in a semi-supine position; the squirrel monkey, designated Monkey Baker, on a 
molded bed of silicone rubber in a supine position with knees drawn to provide 


All four experiments included in the capsule were provided by the Surgeons 
One of the other two experiments consisted of four small capsules—two contain- 
ing mold spores sensitive to radiation, the other two eggs and sperm of a sea urchin. 


Primary, purpose was to test the effects of radiatiqn and weightlessness on cell divi- 


Fourth experiment, biological in nature, dealt primarily with radiation studies 
involving cellular systems, including yeast, corn, mustard seeds, fruit fly larvae and 








Demise of ARPA 

T “ 

Urged by Furnas 

Washington—Dr. Clifford C. Furnas, 
former Assistant Defense Secretary fort 
Research and Development, urged last 
week that the Defense Department's 
Advanced Research Projects Agency be 
bsorbed into the Office of the Director 
of Research and Engineering headed by 
Dr. Herbert York. 

Dr. Furnas, now chancellor of the 
University of Buffalo, said he felt that 
ARPA had served a useful function and 
‘some needed adrenalin” to 
the defense effort but that it is now 
time for the agency to be absorbed and 
its funds made available for use at the 
discretion of York’s office. 

Lt. Gen. Bernard A. Schriever, com- 
yander of Air Force’s Air Research and 
Development Command, also has called 
tor abolishment of ARPA and the trans 
fer of its functions to the Director of 
Research and Engineering (AW May 


* 


t, p. 25 

Dr. Furnas, speaking at a National 
Missile Industry Conference here, said 
ARPA was established after the Soviet 
Sputnik I earth satellite in order to put 
the U. S. effort on a crash basis 
But,” he added, “these crash ap 
proaches are strong medicine and should 
be used sparingly—saved for real crises. 
By bleeding off the best manpower, as 
well as dollars and priority positions 
such projects seriously weaken the rest 
of the on-going program and can bleed 
it white. We can’t handle our prob 
lems over the long pull by always hav- 
ing to rely on crisis jags.” 


supplied 
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Rear Adm. John E. Clark, deputy 
director of ARPA, defended _ the 
agency's role in the defense space pro- 
gram. He said: 

“We like to think that ARPA has 
provided the Defense Secretary and 
the nation with a working vehicle for 
insuring the efficient application of mili 
tary resources to our defense require 
ments in space and other advanced 
research fields.” 

Adm. Clark added that while 
was a continuing need for the organi- 
zation there had been considerable dis 
cussion in the Defense Department as 
to whether ARPA should become a part 
of the Research and Engineering Office 
His own views, he said, were that 
ARPA should not be absorbed because 
the entire program could become 
“bogged down.” 

Dr. Furnas also called for 
inter-service rivalry. He 

“The problems of rivalry among the 
three services in the research and de 
velopment area have not improved and 
often appear to be getting worse. It’s 
arn old American tradition—and a valid 
ome—that competition is a good thing 
but unbridled competition leads to may- 
hem. That is about where we are now 
and that’s a poor way to run a railroad 

“It's not the fault of the military 
and civilian leaders of the three serv- 
ices. They are almost without excep 
tion very capable, earnest, hard-working 
and patriotic. Our archaic system 
drives each person to work desperatels 
to make his own service top dog. In the 
good old days, land and sea made con 
venient divisions for the disciplines as 
well as for areas of military operation.” 


there 


an end to 


said 


News Digest 





Thirty-five companies were repre- 
sented at two bidders’ conferences at 
Boeing Airplane Co. last week concern- 
ing subcontract work connected with 
Boeing's portion of the Minuteman 
ICBM program. Equipment require 
ments for two elements of the solid- 
propellant ICBM test program—service 
and umbilical towers and some elements 
of the ground station telemetry equip- 
ment—were subjects of the conferences 
Subcontractor selection for these por 
tions of the program will be made in 
July after evaluation of proposals sub 
mitted by bidders 


Caravelle service to Moscow with a 
stop at Warsaw is planned by Air 
France beginning in November. Airlinc 
still needs approval of the Polish gov 
ernment. Two weckly round trips arc 
planned with the twin-jet transport 


Shipboard radio transmitters that arc 
dificult to jam will be produced by 
Westinghouse Electric Corp. under a 
$7 million Navy follow-on contract 
[:quipment also is designed for subma 
rines. Initial production contract was 
for $12 million. Sets feature extensive 
use of transistors 


Nord Aviation has sold a second 
batch of SS-11 rocket propelled anti 
tank missiles to the Norwegian army 
I:ffective range is about 24 mi. and cost 
per round is about $1,000. Missile is 
flown to the target under control of a 
gunner 


Grumman Gulfstream turboprop 
executive transport has been certified 
by Federal Aviation Agency. Grum 
man now has 40 orders for the 10-12 
passenger corporate plane. The aircraft 
was certified as a scheduled air trans 


port 


Thiokol Chemical Corp. and Mar 
quardt Aircraft Co. have ended then 
merger discussions (AW April 20, p. 23 
with the decision not to join forces 
J. W. Crosby, president of Thiokol and 
Roy E. Marquardt, president of Mar 
quardt, announced that a thorough in 
vestigation by both companies “led to 
that a 


the conclusion merger was un 


feasible.’ 


Ryan Model 92 Vertiplane test pro 
gram will be resumed this summer at 
Moffett Naval Air Station, Calif., fol 
lowing completion of repairs at Ryan 
\cronautical Co. Plane was damaged 
Feb. 13 during a landing at Moffett 
officials said accident caused by 
malfunction in propeller control system 
ind involved no STOL or VTOL flight 


characteristics 


was 
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CAB Examiner Proposes Boost in Fares 


Increase in trunkline rates by 12% over the level 
of Feb. 10, 1958, urged; low earnings rate cited. 


By L. L. Doty 


Washington—Warning that the airline industry has been in a “critical 
financial status” for the past two years, Civil Aeronautics Board Examiner 
Ralph L. Wiser last week recommended for the domestic trunklines a fare 
increase of 12% above rates effective prior to Feb. 10, 1958. 

In a 189-page initial decision that generally backed the case presented 
by the trunklines during the long drawn-out General Passenger Fare Investi- 
gation, Wiser said earning rates in 1956, 1957 and 1958 “cannot be said to 
have been rates under which the industry prospered.” 


He emphasized that the carriers have 
established a need for a fare hike but 
said he recommended an increase less 
than the industry had requested because 
of its overestimates of cash and depre- 
ciation expense and capital costs. Here 
is the essence of Wiser’s recommenda- 
tions: 

e General passenger fare level of the 
domestic trunkline industry should be 
fixed at a level 12% above that in effect 
prior to Feb. 10, 1958. 

¢ This level should be attained by add- 
ing a temporary surcharge to present 
fares and making “any small percentage 
change in the present temporary level 
which would also be required.” 

@ Previous fare increases of 4% plus $1 
per ticket effective Feb. 10, 1958, and 
removal of certain discounts and privi- 


leges effective Oct. 20, 1958, have had 
the effect of increasing revenues by 6.6 
and 3.5% respectively. 

© Reasonable rate of return on invest- 
ment was found to be 10.25% for the 
Big Four (American, Eastern, TWA 
and United); 11.25% for the other 
eight domestic trunkline carriers or a 
10.6% average for all 12 airlines. 

@ Individual carriers which can establish 
that earnings would be less than a fair 
return under the standards recom- 
mended in the examiner's report can 
petition for permission to file higher 
tariff charges. 

Fare increases requested by the car- 
riers ranged from 12.5% for American 
to 20% for Capital. Six carriers called 
for a 15% imcrease. National took 





European Lines Form Jet-Age Combine 


Paris—Four European airlines faced with tough United States competition and 
jet-age headaches have teamed up to operate their international routes in common. 

Under a long-range agreement, Air France, Alitalia, Lufthansa and Sabena became 
partners in Airunion, a company that will exploit international routes commercially. 
The first step, due about April, 1960, will be consolidated ticket offices and 
passenger services. Schedules will be integrated but each company retains its 
identity, operates and maintains its own planes. Airunion income, after deduction 
expenses, will be split according to the number of passenger miles flown by each. 

The plan sets up different rates of expansion for traffic carried by each company. 
Alitalia and Lufthansa, relatively late starters, are slated to get bigger shares of the 
total trafic as volume grows. The equilibrium point, possibly 15 years off, is set 
at 2.4 billion ton-kilometers, five times the 1958 total. The percentage total of 
Airunion traffic at equilibrium is set at 34% for Air France, 30% for Lufthansa, 
26% for Alitalia and 10% for Sabena, compared with 1958 percentages of 50.4% 
for Air France, 17.49% for Lufthansa, 14.69% for Alitalia and 17.69% for Sabena. 

The low Sabena percentage and equilibrium is offset by the fact that its heavy 
cabotage traffic are excluded from the agreement. 

Airunion evolved from Europair negotiations initiated by KLM late last year. 
KLM dropped out presumably because it could not agree with others on its share 
of the total traffic in the future and also because of wage differential problems. 

Airunion was chosen as the name of the company to satisfy KLM, SAS and other 
European carriers. Temporary headquarters will be Paris. The agreement does not 
abrogate any existing bilateral agreements between the four companies involved 
nor prevent futures ones. Airunion is also open to other European companies. 











relatively little part in the case other 
than to submit evidence that it was 
asked to produce. 

CAB bureau counsel held that the 
fare level prior to Feb., 1958, should 
be increased by 4% plus $1 per ticket 
until June, 1960, when the surcharge 
should be dropped. The General Serv- 
ices Administration opposed any fare 
increase, and Defense Department took 
no position on the fare issue. 

In his recommendations, Wiser 
noted that the industry has been expe- 
riencing “for some time’ a narrowing 
of the spread between load factor 
achieved by the industry and the break- 
even load factor. He said profits began 
to drop sharply in 1956 but recovered 
modestly in 1958 when the interim 
fare increases were granted by the 
Board. 

He attributed the profit squeeze to 
these factors: 
¢ Slowing of the rate of traffic growth 
e Increase in competition due to new 
route authorizations by the Board. 
¢ Productivity of labor as measured by 
available ton-miles per employe slowed 
down. 

e Increase in expense levels. 
e Expansion of aircraft fleets. 

Wiser concluded that the slow down 
in trafic growth and productivity of 
labor “is temporary and that formerl, 
experienced trends will again appear.” 
He added, however, that investment 
per available ton-mile will climb sub- 
stantially and depreciation costs per 
available ton-mile will increase to boost 
total costs per available ton-mile. 

This fact, he concluded, coupled with 
increased aircraft and more competitive 
route patterns will depress load factors 
below levels experienced before 1957. 
Fare increases will be required to bring 
break-even load factors into a relation- 
ship with achieved load factors to en- 
sure a reasonable rate of return, he said. 

Wiser took sharp issue with the 
bureau counsel’s contention that the 
Board incorporate an optimum load 
factor for each carrier into the fare 
level. On this point, he said that “it 
is found most consistent with the 
Board’s mandates under the Act and 
its previous decisions and actions to 
refrain from attempting to exercise pre- 
cise control of levels or adequacy of 
service in its regulation of the general 
fare level.” 

He added: 

“Reliance primarily upon competi- 
tion rather than rigid government-im- 
posed standards to develop advanta- 
geous quality and cost levels will 
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Max Holste Tests MH 250 Super Broussard 


Flight testing of the Max Holste MH 250 Super Broussard twin-engine transport is well under way in France. Prototype above is 
powered by two Pratt & Whitney R1340 Wasp pistoa engines, but production models will be equipped with cither Lycoming T53 or 
Turbomeca Bastan turboprop engines. Landing gear will retract into fairings on fuselage side (not installed on prototype) and nose 
gear retracts into the fuselage. Wheels project slightly below the belly when fully retracted, offering some protection in case of a belly 
landing. Unusual design feature is torsion bar connecting the main wheels, making them semi-independent. Torsion bar, Holste says, elimi- 
nates ground operating difficulties due to the narrow track, and adds supple suspension with adequate lateral rigidity. Main gear brakes 
are hydraulically actuated. Aircraft will carry 17-22 passengers. Prototype is 6 ft. shorter than production version. 


encourage development of productivity 
to the utmost.” 

Wiser found that 4.5% is a reason- 
able estimate of the debt cost of the 
Big Four in future periods and 5.5% 
a reasonable cost estimate for the other 
eight carriers. He concluded that 15% 
is a reasonable cost of equity for the 
Big Four and 17% for the balance. 

On capital structure, he said that 
“the proper capital structure for use 
in determining the reasonable rate of 
return on investment is the actual 
structure planned for the period covered 
by the carrier estimates.”” He said this 
was established at 45% debt and 55% 
equity for the Big Four and 50% debt 
and 50% equity for the others. 

Jet aircraft acquisition program of 
the trunkline industry was found by 
Wiser to represent “honest, economical 
and efficient management.” He said 
that sufficient contractual arrangements 
have been made for debt capital to 
meet financial needs for the program 
“if opportunity for a reasonable carn- 
ings rate is afforded” which will assure 
a proper equity base. 

He said that the fair and reasonable 
capital charge for the domestic trunk- 
line industry should be determined on 
the basis of return on investment. He 
called this basis a “legal, practicable 
and efficient standard for measuring 
risk and for application in regulation” 
of a fare level. 

Wiser called for an actual debt/ 
equity ratio instead of a “hypothetical 
ratio” as a means of computing over-all 
rate of return on investment. Operating 
ratio and return margin are not as 
reliable as return-on-investment for reg- 
ulating airline profits and are relatively 
untested in courts, he said. 
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Generally, Wiser concluded that the 
industry’s traffic projections were fair, 
that a “modest” fare increase would not 
have an adverse effect on traffic and that 
load factor estimates submitted by the 
industry were consistent with good 
management. 

He recommended a seven-year depre- 
ciation policy for piston-powered air- 
craft and engines and a 10-year service 
life for turbojet and turboprop air- 
frames, a five-year service life for tur- 
bine engines. He also asked for a 15% 
residual value for all flight equipment 
except turbine engines which would 
have a zero residual value. 

Throughout his report, Wiser sought 
to avoid any recommendations that 
would tighten regulatory control over 
the industry. His basic philosophy in 
this connection appears to be summa- 
rized in this extract from the initial 
decision: 

“Under a free economy, prices would 
be reached under which the carriers 
with abnormally high costs would 
eventually be displaced by economic 
forces. It is appropriate that the price- 
level policy be administered for trunk- 
line air transportation so as to require 
that such carriers either reduce their 
costs or justify receipt of subsidy. Simi- 
larly, the stimulation to maximum effi- 
ciency is served if fares exceed the cost 
levels of those carriers with abnormally 
low costs. Fares at levels which will 
meet the average of the costs . . . of 
the bulk of the industry and which will 
be above the costs of the abnormalls 
low-cost carriers and below the costs 
of the abnormally high-cost carriers will 
bring substantially the results that 
would be obtained under free competi- 
tive conditions.” 


Defense Need Cited 


In Southern Hearing 


Los Angeles—Hearings in the South- 
ern Transcontinental Route Case were 
adjourned here last week after four days 
of testimony and cross-examination of 
witnesses introduced by nine western 
cities bidding for service. 

Civil Aeronautics Board Examiner 
Edward T. Stodola will reconvene the 
hearings in Miami on June 15. Re- 
peatedly emphasized in the Los Angeles 
hearings was the importance of the 
route to California-based defense in- 
dustries. Regarding defense aspects 
of the case, G. T. Baker, chair 
man of the board and president of 
National Airlines, said outside the hear- 
ings that the proceedings might well 
be called the “missile route case” and 
predicted that military considerations 
may spur the board to reach a decision 
in less than the year usually required 

Projected traffic figures for the route 
given by Baker were fairly representa- 
tive of what other carriers are predict- 
ing. Typical 1960 figures were: 

e Los Angeles—Miami—65,235. 
@ Los Angeles—Orlando—20,465. 
e Los Angeles—Dallas—155,590. 

B. F. Coggan, vice president and San 
Diego manager of Convair, testified 
that USAF has had to establish a 
thrice-weekly airlift between San Diego 
and Patrick AFB, Fla., to support Con- 
vair’s missile activities at Cape Canav- 
eral because of inadequate commercial 
service. He presented figures showing 
that in 1958 the military airlift carried 
twice as many Convair personnel to 
Florida as commercial carriers and in- 
dicated there was no civil air freight. 
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Carriers Favor Tight Pilot Rules; 
General Aviation Raps New Plan 


By Robert H. Cook 


Washington — Federal Aviation 
Agency plan to improve air safety by 
tightening medical qualifications for 
flight crews has been basically approved 
by the Air Line Pilots Assn. but is 
drawing heavy fire from general aviation 
sources who fear the proposals may 
result in a large-scale grounding of 
private fliers. The plan also is being 
opposed by the Flight Engineers Inter- 
national Assn. and the Transport Union 
Workers of America. 

FAA's proposed changes to Section 
29 of the Federal Aviation Act gov- 
erning medical qualifications for air- 
men certificates applied to all civilian 
pilots but general aviation spokesmen 
feel they are directed at their group. 

Provisions of the section call for 
automatic denial of a license to per- 
sons taking insulin for diabetes, having 
a heart condition or a past history of 
mental illness. 

FAA spokesmen say that the general 
aviation group, which includes a rela- 
tively large percentage of elderly pilots 
susceptible to illness who now-need only 
to pass a physical examination by a 
private physician to meet present med- 
ical qualifications, were involved in a 
total of 4,217 accidents and 800 fatali- 
ties in 1957, 

Official records of the Civil Aeronau- 
tics Board and the Civil Aeronautics 
Administration show that the general 
aviation fatality count was based on 
10,938,000 hr. of flight as compared 
with a total of 33 fatalities for domestic 


airlines which flew a total of 3,679,000 
hr. in 1957. 

On the other hand, airlines and the 
Air Line Pilots Assn. have strongly en- 
dorsed the basic intent of the medical 
revisions since their medical qualifica- 
tions always have been periodically 
analyzed by both company doctors and 
Federal Aviation Agency physicians. 

FAA has proposed that all medical 
examinations for private fliers also be 
conducted by an agency-appointed 
physician—a point that has met strenu- 
ous objection from most private doctors 
commenting on the change, although 
it has the backing of the authoritative 
Aerospace Medical Assn. 

Various dissents to the planned re- 
visions also are being made by the 
Flight Engineers International Assn. 
and the Transport Workers Union of 
America, both of which characterize 
the amendment as “unreasoning” and 
a threat to their livelihood. 

The engineers question the interpre- 
tation of much of the proposal, citing 
a report of the American Diabetes 
Assn.’s committee on employment that 
diabetics controlling their illness by use 
of Orinase’ present no special (employ- 
ment) oll se FEIA contends that 
changes to Section 29 would consider 
this medicine as a drug, thus automati- 
cally disqualifying any applicant from 
an airman’s certificate. 

In particular, both FEIA and the 
TWU question the wording of the 
section which, they contend, seems to 
indicate that final judgment of airmen 
certificates would rest solely with FAA’s 





twin-engine installation. 





DH-121 Design Changes Proposed 


London—Changes in the specification of the de Havilland 121 affecting both size 
and engine configuration are likely to be announced soon by British European Airways. 

Unofficial reports indicate that BEA wants a smaller aircraft capable of accommo- 
dating about 80 passengers instead of the 100 specified in the original project. This 
would drop the thrust requirement into the range of a twin-engine installation which 
is considered more economical than the present rear fuselage tripod configuration. 

It is not clear whether the new BEA thinking is based on a later evaluation of 
the market after 1964 or whether it simply reflects the impact of twin-engine installa- 
tion economy on the over-all operational characteristics of the aircraft. With the 
greater thrust rating of the Rolls-Royce R.B. 141 bypass engines, BEA may believe 
it necessary to accept a smaller seat capacity in order to optimize the design around a 


Officially, de Havilland says that the working out of a specification is a continuous 
process which in this case “has not fully crystallized.” But some observers believe 
that the changes BEA has in mind are not welcomed by de Havilland. The company 
has to sell the aircraft in a world market to break even. A smaller aircraft diverges too 
far, it is believed, from what de Havilland maintains will improve the world require- 
ments in 1965 and after. To optimize the aircraft around the new BEA requirement 
would consequently prejudice the sales potential elsewhere, officials claim. 

Reports that the Vickers VC-10 specification also was under extensive review have 
been dismissed by the aircraft company as “totally unfounded.” 








Civil Air Surgeon. The engineers’ union 
points out that, in the case of psychi- 
atric questions, the American Bsychi. 
atric Assn. advised the FAA that final 
determination of these applicants 
should be made on the basis of an 
examination by a panel of experts in 
this field. The engineers contend that 
this solution should be applied to each 
of the medical categories since “regula- 
tions often can’t keep pace with medical 
progress,” said the union. 

Physicians of the U.S. Department 
of Health, Education and Welfare, 
while approving of the changes on dia- 
betes and heart conditions, found the 
provisions on mental illness “unduly 
severe and unwarrantedly cautious” to 
deny a license on past psychotic history 
since many individuals eventually re- 
cover from the illness. They suggested 
that certificates be denied only when 
the applicant is known to have a cur- 
rent mental illness or is subject to a 
chronic recurrence of it. 

FAA probably will heed much of 
this advice from medical circles and 
already has completed the groundwork 
for recruiting an independent panel of 
top medical experts. Further action 
on a panel appointment is being held 
in abeyance pending the official appoint- 
ment of a Civil Air Surgeon. FAA says 
that, should the changes to Section 29 
be enacted before the position is filled, 
it intends to consult a series of medical 
experts outside of the agency in cases 
where appeals may result from regula- 
tion revisions. 

Terming the current proposal a 
“spelling out” of what has been the 
customary practice of Civil Aeronautics 
Administration doctors, FAA says the 
supporting stands by the airlines, and 
aviation medical authorities prove the 
value of the proposal. Some changes 
in language are expected to be made, 
spokesmen say, but other objections, 
such as the right of appeal and the 
granting of waivers, will still be cov- 
ered in the revision. Actual coverage of 
waiver applications was dropped from 
proposal to avoid duplication with Sec- 
tion 602B of the Federal Aviation Act 
and other parts of Section 29 which set 
forth testing procedures. Applicants 
denied certificates for medical reasons 
may still appeal to the Civil Aeronautics 
Board which will rule on whether the 
airman has met the medical require- 
ments of Section 29, said FAA. 

Key issue to much of the proposed 
change centers about FAA’s belief that 
all pilots should be examined by quali- 
fied agency doctors more familiar than 
general practitioners with the problems 
of aviation. The Aerospace Medical 
Assn. has strongly urged this move with 
a proviso that the physicians selected be 
qualified in aviation medicine, mect 
strict standards established by the Civil 
Air Surgeon and be FAA supervised. 
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Northwest Loses Monopoly, Gains Route 


Washington—Northwest Airlines has 
lost its 32-year-old monopoly in the 
Chicago - Milwaukee - Minneapolis - St. 
Paul market, but at the same time it has 
won exclusive rights to serve Florida 
from the Twin Cities and Milwaukee 
with nonstop privileges. 

In a final opinion by the Civil Aero- 
nautics Board, Capital Airlines was 
authorized to provide Northwest with 
its first direct competition on the route 
between Chicago and the Twin Cities. 
CAB Vice Chairman Chan Gurney, in 
a concurring and dissenting opinion, 
raised a strong objection to the addi- 
tional competition on what he termed 
“Northwest’s most. productive  seg- 
ment.” 

In the same case, Eastern Air Lincs’ 
routes were extended into Milwaukee 
and the Twin Cities from Chicago. 
Board-imposed restrictions which pre- 
vent Eastern from offering nonstop 
service between the Twin Cities and 
Florida drew a dissension from Mem- 
ber Louis J. Hector. Member G. Joseph 
Minetti did not take part in the final 
decision. 


Route Awards 


Specifically, here are the route awards 
granted by the Board in its final deci- 
sion in the Chicago-Milwaukee-Twin 
Cities Case: 

e Capital is authorized to operate the 
route between Chicago and the Twin 
Cities via Milwaukee without restric 
thon 

¢ Northwest is permitted to overfly Chi- 
cago on flights between the Twin Cities 
or Milwaukee and the Southeast. North- 
west commenced service in December 
on its Chicago-Atlanta-St. Petersburg- 
Miami route awarded in the recent 
Great Lakes-Southeast Service Case. 

e Eastern was granted an extension of 
its route from Chicago to Milwaukee 
and the Twin Cities. However, in serv- 
ing the new cities, Eastern is required 
to begin and end all flights at Nash- 
ville or points south and to serve at 
least two intermediate points between 
Nashville and Milwaukee. A_ similar 
restriction has been placed on the route 
between the Twin Cities and Raleigh- 
Durham. 

e United Air Lines is authorized to 
serve Chicago and Milwaukee on the 
same flight but will be subject to a 
requirement that such flights operate 
as far east as Cleveland and as far west 
as Omaha. 

e Applications of Western, Delta and 
North Central were denied. 

In its decision, the Board said it had 
found “inadequacies in the existing 
service.” It termed the Twin Cities- 
Chicago market a “monopoly market 
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which is capable of sustaining a second 
carrier.” ‘This circumstance, it said, 
when combined with “a monopoly car- 
rier that has failed to provide the high 
standard of service to which the travel- 
ing public is entitled” justifies competi- 
tive service. 


Capital Authorization 


In naming Capital as the second car- 
rier to serve the market, the Board said 
the authorization would strengthen the 
airline’s major east-west route and bring 
about an improvement in economy of 
operation. 

The Board admitted that the absence 
of proposed coach service by Capital was 
“the weakest link” in the carrier's appli- 
cation but concluded that “. . . the 
pressure of Capital’s competition on 
Northwest should lead Northwest to 
take active measures to exploit further 
the coach-passenger market . . .” 

In his dissension, Gurney noted that 
Northwest operated 38 flights daily be- 
tween the T'win Cities and Chicago dur- 
ing June, 1957. He pointed out that 
the carrier averaged 513 empty seats on 
these flights each day and that addi 
tional flights have been scheduled on 
the route by the airline since 1957. 

He said that the route accounted for 
92% of Northwest's total domestic op 
erating income and suggested that the 
projected trips of Eastern and Capital 
on the route would “effectively dilute 
the Chicago-T'win Cities market to the 


detriment of Northwest’s profit posi- 
tion” and added: 

“IT cannot agree with such a decision 
which nullifies the benefits to ‘North 
west of the addition of its Florida routes 
by placing multiple competition on 
Northwest's most productive segment.” 

Subsidy was raised as a stumbling 
block against North Central in its peti- 
tion to serve the route. The Board 
found that the route is a high density 
market of sufficient length to be at 
tractive to a trunkline carrier. It 
stated that North Central “cannot” 
compete with its Convairs against 
Northwest's larger equipment without 
additional subsidy while other airlines 
can do so without any cost to the gov 
ernment. 


Delta Eliminated 


In its decision on the southeast seg 
ment of the case, the Board eliminated 
Delta on the grounds that “‘on an an 
nual basis, Eastern will be able to pro 
vide over 5,000 more passengers with 
one-carrier .service than could Delta.” 
Ihe Board admitted that Delta is the 
“weaker” of two carriers and that the 
route would strengthen its economic 
position to provide a better competitive 
balance between it and Eastern. 

It concluded that the public interest 
outweighed the “need for strengthen 
ing” factor often used by the Board in 
settling route cases. 

In awarding the nonstop privileges to 


Turboprop II-18 Makes Test Flight 


Outboard installation of the 4,000 shp. Kuznetsov turboprop engine on an Aeroflot I-18 
transport is shown during a development flight test. Aircraft now is in service on the 
Moscow-Adler and Moscow-Alma-Ata routes, according to Aeroflot. Protrusion on top of 
right wing, near the wing tip, is an antenna. 
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—t FLY WEATHER-WISE—(o- 


These weather items prepared in consultation with the United States Weather Bureau 


ETY DEVICES 


LANDING AIDS 


New landing aids are allowing pilots to make maximum 
use of airport runways, even under poor weather conditions 
For example, the flashing strobeacon lights shown in 
photo at left. Sequence-flashing lights create a swiftly mov- 
ing ‘fireball’ which accurately guides planes to the ap- 
proach end of the runway. 


Remote reading instruments and new observation tech- 
niques are being used to report precise landing visibility 
measurements at major airports. They tell pilots what can 
be seen in flight rather than what is visible to an observer 


on the ground. 


Runway Visual Range (RVR)—Horizontal distance 
along runway at which pilot touching down can expect to 
see high intensity runway lights. Measurements are deter- 
mined by photo-electric Transmissometer. 


Approach Light Contact Height (ALCH)— Based on slant 


visual range of pilot. Given in terms of altitude in feet on 
the glide path at which a pilot can expect to see approach 
lights. ALCH is computed from measurements made by 
Transmissometer, Ceilometer and other instruments. (In 
use at present only at Newark Airport, N. J.) 


Rotating Beam Ceilometer — Electronic weath- 
er instrument used to measure vertical visibility 
and the height of bases of clouds. 


For safer landings . . . top performance at all times . . . it 
pays to rely on Mobil aviation products. There’s Mobilgas 
Aircraft, Mobiljet fuels, Mobiloil Aero, Mobil hydraulic 
oils and greases. They all meet and exceed rigid U. S. Gov- 
ernment specifications. Fly weather-wise . . . Fly Mobil! 


Photograph courtesy of Sylvania Electric Products, Incorporated 


Tune in “TRACKDOWN” 


You’re Miles Ahead with | stig Weleda uaa CHO-TY 





Northwest on the Florida route, the 
Board said the airline has a strong iden- 
tity in the Twin Cities-Milwaukee- 
Miami market and noted that, during 
1947-1956, 96% of all passengers flying 
the route used Northwest’s services. 

It stated that the selection of North- 
west to serve the nonstop route would 
permit the airline to balance its fleet 
needs more efficiently since the airline’s 
trafe is “at its lowest ebb during the 
months of January, February and March 
and at its highest during the months of 
June, July and August.” 

It added that the choice of North- 
west is “also justified by the need of 
ensuring that Eastern will devote its 
primary attention to meeting the needs 
for service between the Twin Cities- 
Milwaukee and Indianapolis-Cincinnati- 
Louisville.” In this connection, it said 
that “were Eastern . . . given the non- 
stop rights . . . we feel sure that this 
lucrative service would over-shadow 
such attention as Eastern might give to 
the intermediate cities.” 

Hector, in his dissension, took sharp 
issue with this position which he termed 
“a new and novel rationale for certifi- 
cate restrictions.”” He said he saw no 
evidence that Eastern would neglect its 
certificate obligations and called the 
conclusion by the Board “. . . a gratui- 
tous and wholly unsupported allega 
tion.” He said that removal of North- 
west’s monopoly in the Twin Cities 
market is “no reason to compensate 
Northwest with a new and _ longer 
monopoly route elsewhere.” : 

Gurney, in his dissent, said he would 
have granted a route from the South- 
east bypassing Chicago to provide 
needed one-carrier service from Louis- 
ville, Indianapolis and Cincinnati to 
Milwaukee and the Twin Cities. He 
also said he would have extended the 
route to Western Air Lines from Min- 
neapolis to Chicago. 





Allegheny Award 
Washington—Civil Aeronautics Board 
tentatively named Allegheny Airlines to 
serve a newly designated iocal service 
route between Washington and Boston. 
The announcement, which does not con- 
stitute a final decision, was made at the 


same time the Board issued its final 
opinion in the Chicago-Milwaukee-Twin 
Cities Case. 

The tentative vote in the Northeastern 
States Area Investigation, fifth of a 
series of local air service cases calling 
for a reappraisal of routes, would author- 
ize Allegheny to serve Baltimore, Phila- 
delphia, Trenton, New York, Islip, 
Bridgeport, New Haven, New London, 
Hartford and Providence on the Boston- 
Washington route. A westward extension 
of Mohawk’s route to Cleveland also was 
tentatively voted. 
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Northwest Starts Nonstop Service 
To Alaska as Preview of Jet Runs 


New York—Northwest Airlines’ phi- 
losophy that air transport has entered 
an era of one-plane, long range service 
is reflected in the inauguration of New 
York-Anchorage-Tokyo Douglas DC-7C 
service which starts Friday, Frank C. 
Judd, _vice-president-operations, said 
here last week. 

The route is a forerunner of North- 
west’s jet service to Tokyo, which will 
start next year after delivery of five 
Douglas DC-8 jet transports. The 
DC-7C “Polar Imperial” flight is the 
first nonstop scheduled service to 
Alaska from the East, officials said. 

Flight time from New York to An- 
chorage will be 13 hr. 2 min., and 
Anchorage to Tokyo will take another 
12 hr. Designated Northwest Flight 
99, the aircraft will leave Idlewild Inter 
national Airport each Friday. 

Judd was in New York to preside at 
a meeting of operations personnel at 
which the major topic was the start of 
Lockheed Electra and DC-8 service 
First of 10 Electras will be delivered in 
July and will be used for crew training 
A meeting for Western-based personnel] 
starts tomorrow at Seattle, Wash. 

Judd said Northwest flight crews 
will train on the first four planes and 
then will take them on scheduled serv- 
ice. Routes have not vet been selected 
but the first schedule probably will start 
in New York, he said 

“The Electra will provide us with 
valuable turboprop experience, a step 
toward the DC-8,” he noted. He added 
that the aircraft, with its 2,700 mi 
range, can be used on almost 
Northwest route segment 

The airline, he continued, 
major gains financially and in opera- 
tional experience (by other airlines) in 
waiting to move into jet and turbojet 
aircraft (AW Jan. 5, p. 32). In addi- 
tion, Judd noted that Northwest now 
is in a “buyer’s market” as far as ground 
handling equipment is concerned. 

Because of its chance to observe 
other airlines, Northwest has decided 
to use continuous air for both Electra 
and DC-8 starts at its stations, instead 
of compressed air bottles which must 
be recharged in case of a missed start, 
causing from 30 min. to an hour’s delay. 
The airline also will utilize hydrants and 
underground tanks for its refueling, 
Judd continued. 

Turning to the DC-8, Judd said 
Northwest's transports will be equipped 
with a fifth pod which will carry an 
extra Pratt & Whitney JT4A-10 (ad- 
vanced version of the J75) turbojet 
engine as a spare. The pod will be 


every 


made 


located between the fuselage and No. 
3 engine. 

Robert L. Rhodes, Northwest's di- 
rector of maintenance, said the airline 
has ordered one pod, although all five 
aircraft will be equipped for installation. 
The pod, he said, will cost about $57,- 
800; forward end will be enclosed by a 
bullet cover, aft section faired over. 

Rhodes stressed that addition of the 
pod “has no adverse effects on flight 
characteristics.” Major reason for the 
fifth pod he said, is to eliminate the 
need for a stockpile of JT4A-10s at sta- 
tions such as Tokyo, noting that the 
engines cost about $225,000 each. The 
pod also can be used to return a mal 
functioning engine to the United 
States for repairs at Northwest’s new 
maintenance base at Minneapolis. 

Rhodes said the base, located at 
Minneapolis-St. Paul International Air 
port, will cost about $17 million (AW 
May 23, 1958, p. 31) and will be 
equipped for work on both jet and 
conventional aircraft, replacing the St 
Paul plant now in use. Northwest's 
general offices also will be moved to the 
airport. Facility will open in October, 
barring, as Judd said, “any mor 
strikes.” A plumber’s strike recently 
stopped construction for a week 

Judd foresees no problems in opezat 
ing DC-8s out of Minneapolis or other 
airports and added “we are quite en 
couraged on the progress of the ait 
plane’s sound suppression.” 

Judd also said Northwest's May traf 
fic ran about 25% over the same period 
a vear ago. He added that the company 
showed a profit in April as well as the 
first quarter of 1959 





Electra Fix Cost 

New York—Elimination of vibration 
and cabin noise in the Lockheed Electra 
turboprop transport will cost Lockheed 
Aircraft about $16 million, according to 
Frank C., Judd, vice president-operations, 
Northwest Airlines. 

None of that cost will be passed on 
to Northwest and “we will be getting 
the planes without the bugs,” Judd said. 
Unit cost for the airline’s 10 Electras 
will be $2,400,000 each. 

Judd said the fix involves raising the 
four engine nacelles from a —1 deg. 
down position to a +2 deg. up position. 
Propeller synchrophasing also will be 
modified by changing angles of blades 
to maintain the same level of power 
while reducing the noise level (AW May 
4, p. 47). 














What Lockheed is doing today to develop 


Tomorrow’s missiles and spacecraft 


The world’s first polar-orbiting satellites...the 
world’s fastest ramjet target drone...a “fuel cell” that 
produces auxiliary power for spacecraft in a radically dif- 
ferent way...a TV camera-transmitter—the world’s 
smallest —that gives engineers and scientists on the ground 
a televised report of what takes place in test missiles dur- 
ing flight. These are just a few of the many activities and 
achievements of Lockheed’s Missiles and Space Division. 

Lockheed is System Manager and Prime Contractor 
of the ARPA DISCOVERER satellite series—and the U. S. 
Navy’s POLARIS missile. Both are highest priority pro- 
grams of the U. S. Government. And both are ahead of 
schedule. 

A Lockheed MSD work-force of over 16,000—includ- 
ing 3,500 scientists and engineers—is engaged in all 
phases of missile and space technology: satellite systems 
development; space communications; electronics; ionic, 
nuclear, and solar propulsion; magnetohydrodynamics; 
computer research and development; flight sciences; 
materials and processes; human engineering; electromag- 
netic wave propagation and radiation—and many other 
advanced fields. 

From these efforts at Lockheed will come many sig- 
nificant breakthroughs and scientific “firsts”’—to speed 
the development of tomorrow’s missiles and spacecraft. 


Ramjet-powered supersonic target, Lockheed Q-5 kinc- First polar-orbiting satellites, the Lockheed-built 
FISHER electronically simulates enemy attackers—is being DISCOVERER I and II were orbited in two successive 
used by U. S. Army to evaluate and sharpen our nation’s launches. Lockheed is System Manager for this ARPA 
missile marksmanship, increase our defense capabilities. advanced scientific research program. 











Transmitting performance data from missiles and test vehicles, 
direct to ground stations, Lockheed-developed TV camera- 


transmitter and PAM-FM telemetry systems are acknowledged to 
be the world’s smallest, world’s best. 
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Revolutionary “fuel cell,”” under development at Lockheed, con- 
verts chemical energy directly into electrical power—for auxiliary 
power requirements of miniaturized spacecraft instrumentation 
and space communications systems. 


Erupting from beneath the sea, a full-scale POLARIS 
test vehicle demonstrates how operational missile will be 
launched from submerged U.S. Navy subs. Ultimate range 
of the PoLaris will be 1500 nautical miles, 


LOCKHEED 


JET TRANSPORTS + JET FIGHTERS + JET TRAINERS + COMMERCIAL & MILITARY PROP-JET TRANSPORTS + ROCKETRY 
BALLISTIC MISSILE RESEARCH & DEVELOPMENT - WEAPON SYSTEM MANAGEMENT + ANTI-SUBMARINE PATROL AIRCRAFT 
NUCLEAR-POWERED FLIGHT+ADVANCED ELECTRONICS+AIRBORNE EARLY-WARNING AIRCRAFT+AIRPORT MANAGEMENT 
NUCLEAR REACTOR DESIGN & DEVELOPMENT + GROUND SUPPORT EQUIPMENT + WORLD-WIDE AIRCRAFT MAINTENANCE 





Crop Care by Air! 


“Hedge Hopping in the San Joaquin Valley Calls 
for the Best — AC!’’, says Carberry Crop Dusters! 


Flying maximum loads at minimum heights demands the best from plane and pilot. That's why Carberry Crop Aircraft 
Dusters, Inc. is so exacting in its maintenance specifications . . . nothing but the best. Care 


Maintenance Chief Lou Steiner, 25-year veteran with Carberry, has this to say: ‘'Even in extremely hot weather, starts with 


when temperatures soar up to 140°, ACs function perfectly! Our 19 Stearmans and two Cessnas are real work 
horses . . . they have to be on the line and ready for take-off at a 
moment's notice. Our many years of experience have taught us that 
reliability and economy pay off in this business! And AC Spark Plugs 
have paid off for us both ways . . . reliability that gets the planes 
off the ground and keeps them flying—economy that delivers every 





minute of flying from every gallon of gasoline. With ACs, we have 
had no unscheduled removals."’ 


You'll find AC Spark Plugs best for the planes you fly. Get them from 


your AC Supplier, TODAY! AIRCRAFT 
DISTRIBUTED BY: SPARK PLUGS 


Airwork Corporation ¢ Pacific Airmotive Corporation 
Mechanic Parsons and Maintenance Chief Steiner Southwest Airmotive Company * Standard Aero Engine Lid. 
install @ new set of AC S-86Rs in a Stearmanl Van Dusen Aircraft Supplies, Inc. 


AC SPARK PLUG Bb THE ELECTRONICS DIVISION OF GENERAL MOTORS 








Airline Income & Expenses — First Quarter, 1959 


(IN DOLLARS) 





Total Total Net Income 


Passenger U. S. Mail Property Federal Operating Operating Before 
Revenue Subsidy Revenue Expenses Taxes 





DOMESTIC TRUNK 
American 59,889, 663 1,585,162 5,797 ,084 9,370 67,638,643 71,451,163 —1,297,497 
Broniff.... : 15,049,989 443,885 915,735 80,787 16,556,644 14,442,728 2,192,234 
Capital overs 25,188,215 548,126 831,161 34,044 26,595,560 26,873,262 — 936, 878 
Continental 05 7,138,056 124,715 283 , 572 18,936 7,835,985 7,669,673 203, 330 
Delta : aie 23,592,059 483 , 967 1,580,740 18,346 25,743,783 23,917,176 1,682,942 
Eastern 60,130,394 1,040,300 2,493,997 125,352 64,286,534 58,286,534 5,139,701 
National Kate 20,152,236 326, 287 1,203,754 35,701 21,828,652 18,503,398 3,196,752 
Northeast < 7,862,611 118,011 287 ,055 16,698 8, 329, 862 8,645,394 — 436,616 
Northwest : 17,053,264 539,091 1,474,840 7,106 19,111,369 19,959,744 1,130,035 
Trans World........ | 52,490,261 1,345,769 3,006,844 152,008 57,385,789 55,553,912 1, 982,766 
United ‘ 64,702,959 2,745,959 5,977 ,089 419,954 74,590,333 70,566,762 3,829,028 
Western. : | 11,649,945 258, 180 508 , 460 61,757 | 12,546,394 10,289,469 2,131,643 
| 


INTERNATIONAL 
American bain, tec 1,583,848 9,923 169,846 1,836, 061 1,689,099 146, 876 
Braniff 1,569, 187 29,713 184,252 1,848,072 1,879, 436 — 58,877 
Caribbean-Atiantic.... | 733 , 467 7,454 31,359 5,949 800, 091 552, 602 246,639 
Delta > coduie 1,144,218 13,510 80,990 1,248,357 1,311,714 — 68,153 
Eastern .| 5,885,020 76,017 221,091 10,870 6,174,895 5,058,227 1,043,908 
Mackey 491,323 9,772 3,501 505,980 458, 442 
National : 974,227 8,298 51,442 20, 594 1,055,453 1,057,225 
Northwest ..++| 4,821,647 1,923,565 1,053,059 6,327 8,131,950 7,033,785 
Pan American 

Alaska 488,261 35,014 86,202 . 644,733 1,211,483 ~ 565,728 
Atlantic . 21,330,029 2,100,646 3,069,905 587,473 28,039,657 31,145,872 3,015,766 
Latin America 18,698, 907 547 , 571 3,857,085 115,395 23,756,036 24,503,939 — 658,244 
Pacific , 12,605,632 1,790,076 2,452,277 1,862,927 19,317,776 19,964,077 ~ 339,874 
Panagra 3,500,397 134,162 635,770 14,129 4,524,112 4,626, 157 1,263,453 
Resort . 1,851,640 1,851,690 1,626, 506 229,416 
Trans World.............| 6,883,058 1,635,057 902,744 3,322,775 13,252,198 18,463,024 5,366,972 
UMCA . 16,007 1,753 17,779 35,242 ~ 17,463 
ee 2,972,257 133,470 64,039 6,030 3,228,054 2,912,654 
Western . ..+e] 1,063,621 8,463 24,005 1,108,735 1,029,732 


LOCAL SERVICE 
Allegheny 


Bonanza’... : 
Central.... 523,707 22,028 32,555 3,073 675,000 1,265, 106 1,300,358 — 37,431 


Frontier omer 983,388 32,470 90, 563 22,860 940, 576 2,088,591 2,202, 609 — 138,819 
Lake Central 540,526 12,909 20,258 4,781 441,226 1,019,934 1,014, 809 — 5,802 
Mohawk 1,768,527 22,179 47 , 836 39,956 489 , 367 2,370,726 2,428,383 — 119,190 
North Central... .. 2,054,288 66,983 57 ,782 88,412 1,341,657 3,619,024 3,661,927 — 69, 564 
Ozark 1,306,744 28,629 71,639 37,216 649,881 2,103,324 2,299,455 213,121 
Pacific* 
Piedmont ohe 1,577,904 27,018 49,011 36,049 609,768 2,354,548 2,755,194 — 461,100 
Southern Sie es 736,609 25,104 39,978 5,439 578,832 4,391,651 1,424,563 —35,193 
Trans-Texas. ‘ 974,845 39,679 57,255 15,506 717,613 1,811,428 1,727, 869 74,130 
West Coast 77 865,662 12,648 22,333 13,782 411,889 1,329, 835 1,918,700 ~ 653, 157 


1,238,201 44,935 71,171 449 958,553 2,321,716 2,483,001 


HAWAIIAN LINES 
Aloha ..| $08,662 2,153 16,747 876 539, 550 625, 556 86, 965 


Hawaiian ; 1,257, 689 10,907 165,092 3,188 1,557,308 1, 587 ,529 ~ 29, 887 


CARGO LINES 
AAXICO Ms 10,039 1,505,208 75,857 1,753, 900 1,591, 466 279,732 


Aerovias Sud Americana | 307 , 864 25,954 340, 861 376,138 38, 886 
Flying Tiger | 39,235 3,362,981 3,388,076 6,706,102 6,519,631 25,262 
Riddle : 9,752 | 1,530,402 939, 558 2,492, 259 3,022, 186 — 631,950 


Seaboard & Western* . ¥ 
Slick ; ? 1,509,298 | 1,625,533 1,441,775 94,103 


HELICOPTER LINES 
Chicago Helicopter 5 was 160, 591 8,676 1,020 431,887 602,344 537,974 52,950 


Los Angeles Airways” , 
New York Airways 153,082 10,847 | 19,020 3,030 558 , 583 762,333 747,987 1,306 


ALASKA LINES 
Alaska Airlines........... 510,047 158,779 112,981 213,299 505,727 1,524,062 1,624,445 — 119,006 


Alaska Coastal 128,738 26,018 21,975 3,695 179, 801 366, 452 410,493 — $0,815 
Cordova 24,059 23,765 12,062 78,656 146,332 288 ,037 256,754 27,017 
Ellis | 97 ,098 12,568 13,643 4,139 131,979 261,762 240,128 19,395 





Northern Consolidated* 
Pacific Northern 


Reeve Alevtian*...... 
Wien Alaska ied 180,727 129,478 64,899 384,050 365,630 1,091, 430 1,048,040 —~ 67,408 


1,160, 592 185,610 191,622 2,399 676,528 2,234,207 2,376,442 7,315 


* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 














Panagra Antitrust Trial Reaches End 


By Glenn Garrison 


New York—Trial of the U.S. govern- 
ment’s w.titrust case against Pan 
American World Airways, Pan Ameri- 
can-Grace Airways, and W. R. Grace 
and Co, has just been concluded here, 
five years after the suit was filed. Addi- 
tional briefs will be filed by the middle 
of this month, and U.S. District Court 
Judge Thomas Murphy will not hand 
down his decision until later. 

While the court battle essentially 
concerned the government’s complaint 
that the defendants conspired to re- 
strain trade and create a monopoly in air 
transportation to South America, there 
was considerable verbal slugging be- 
tween the defendants during the trial as 
well as between them and the govern- 
ment. W. R. Grace, 50% co-owner 
with Pan American of Panagra, — 
Pan American with a consistent effort 
over the years to submerge Panagra into 
Pan American’s system, to deny its 
existence as an entity, and “in general 
to frustrate exploitation by it of the 
advantages it had by reason of its shorter 
routes to Buenos Aires.” 

Pan American brought Prof. Paul 
Cherington to the stand to testify that 
extension of Panagra’s routes into the 
U.S. would be uneconomic and would 
lead to additional subsidies. On the 
basis of a study his United Research 
Corp. did for Pan American last fall, 
Cherington concluded that traffic over 
the Balboa-Miami route sought by 
Panagra is too thin to support the 
addition of Panagra services economi- 
cally and that if the airline had inde- 

ndently operated the route in 1957 
it would have been considerably worse 
off than under actual interchange and 
agency arrangements that did exist. 
Other U.S. routes for which Panagra 
had filed, Cherington indicated, would 
prove even less attractive for the carrier. 


Validity of Testimony 


Justice Department Antitrust Divi- 
sion Counsel Edward R. Kenney, how- 
ever, expressed doubts that this testi- 
mony bore on the main issues. The 
overnment, going back over the past 
0 years, is seeking to prove that Pan 
American and Grace “. . . in the very 
teeth of the antitrust laws entered into 
a series of illicit arrangements in order 
to forward their own ends. These agree- 
ments still subsist with the result that 
all concerned find themselves inextri- 
cably caught in a net of their own mak- 
ing to the hurt of themselves, commer- 
cial aviation and the country . . . the 
only way of relieving the situation is to 
cut at the roots of the vice by ordering 
Pan American and Grace to divest them- 
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selves of their interest in Panagra.” 

Actually, Pan American and the gov- 
ernment agreed to a consent decree pro- 
posal last December in the case. Grace 
would not agree to the terms and 
Panagra was neutral. However, the 
Court rejected the offer. 

Through the Pan American-Grace 
agreements, the government charges, 
the two companies have sought to 
eliminate competition within the route 
area involved and finally to dominate 
trade in the area for their mutual bene- 
fit. The government’s case touched on 
olitical and competitive practices by 
Pan American and Panagra in South 
America, particularly involving Braniff 
Airways; price fixing, and alleged re- 
straint of air-sea competition by Grace 
as a sea operator as well as a participant 
in Panagra. 

Defense Points 

Pan American defended itself with 
these points among others: some of 
the agreements criticized by the gov- 
ernment were approved by Civil Aero- 
nautics Board and this gives Pan 
American immunity under the antitrust 
laws; monopoly charges are inconsistent 
with the fact that both Pan American 
and Panagra are losing money on the 
routes, and foreign flag competition, as 
well as Braniff’s, is increasing; alleged 
“predatory” practices against Braniff 
were no more than normal competitive 
measures; price fixing charges were 
rendered moot by CAB approval of 
International Air Transport Assn. rate- 
making procedures in the area, estab- 
lished in 1951; CAB stated in 1954 
that a wholly independent Panagra 
would mean three competitive U.S. 
flag systems and the traffic potential did 
not warrant this. 

Grace described its arrangement with 
Pan American, in the early davs of 
Pangara, as a “gentleman’s agreement” 
that Panagra would cover the west 
coast of South America and Pan Ameri- 
can the east coast. It was not contem- 
plated that the understanding was not 
subject to change “when it suited the 
mutual interest,” Grace said. But in- 
cidents of “Pan American recalcitrance 
and opposition struck at Panagra’s very 
existence. Diversion of Post Office 
funds available for payment of subsidy 
on Panagra’s route would have made its 
operations impossible. Cancellation of 
its Chilean concession would have 
closed its routes to Buenos Aires . . . 
These incidents were exacerbated by a 
consistent effort to submerge Panagra 
into the Pan American system, to 
minimize and distort publicity concern- 
ing Panagra.. .” 


As far as dominance of the steam- 


ship and air transport market is con- 
cerned, Grace maintained, the two are 
not shown to be reasonably inter- 
changeable and therefore parts of the 
same market. Also, both are regulated 
industries where forces of competition 
are carefully controlled. 


Panagra Charges 

Panagra defended its dealings with 
Braniff and charged that “Braniff . . . 
always preferred political manuevering 
in South America to the irritating 
necessity of proving the need fer its 
services.” Most of the government's 
charges, Panagra concluded, “relate to 
matters of ancient history, which have 
long since been rendered moot.” 

The trial phase of the drawn-out 
case actually took about two weeks. In 
addition to Cherington, several leading 
airline industry figures, including the 
presidents of three airlines, took the 
stand during the trial. 

As the trial began, David W. Peck, 
Pan American counsel, indicated some 
surprise at the nature of Grace’s pre- 
trial brief, which attacked Pan Ameri- 
can’s policies toward Panagra. Peck 
said he had not thought it necessary 
“to engage in an internecine contest 
with Grace in which either was to 
assume the role of plaintiff or defend- 
ant with respect to the other, in which 
either was to strive to put the other 
out of their partnership, and the Court 
was to become the judge between 
them” on such an issue. 

Government counsel Kenney _re- 
marked to Judge Murphy “I think your 
Honor can see that we are going to 
have a lot of fun here, but I don’t 
think we should lose sight of the main 
issue in a sort of cat and dog fight 
between Grace and Pan American. The 
government contends . . . that all three 
of these parties are in violation of the 
antitrust law.” 


Cargo Potential 


Government witnesses George L. 
Giles, president of all-cargo Riddle Air- 
lines; Raymond A. Norden, president 
of all-cargo Seaboard and Western Air- 
lines; Robert Stoessel of Lockheed 
Aircraft Corp; and Stanley H. Brewer, 
professor of transportation at the Uni- 
versity of Washington, were called upon 
to discuss the potential of air cargo 
transportation, which the government 
contends would benefit, as far as U. S.- 
South American business is concerned, 
by a more competitive situation among 
the defendants. The government also 
wanted to show that cargo carriage by 
steamship and by airplane is at least 
to some extent competitive. 

Cross-examined as to how Riddle got 
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into a “critical” condition in early 
1958 (AW April 7, 1958, p. 38), Giles 
said that was due to “mismanagement” 
by John Paul Riddle, founder and 
former president of the line. Giles said 
“ves” when asked if Riddle had mis- 
managed the airline from its very in- 
ception to the time Giles took over. 
He also attributed Slick Airways’ criti- 
cal condition and cessation of service to 
mismanagement. 

Another government witness was 
Charles E. Beard, president of Braniff, 
who was executive vice president of the 
line when it went into South America 
with regular service in 1948, after being 
certificated ‘over the route in 1946. 
Beard testified that a Pan American 
official told him in 1946, before Bran- 
iff's first survey flight to South Amer- 
ica, that Pan American was going to 
prevent Braniff’s operation. He was 
told, Beard testified, that “when they 
could no longer prevent it, they were 
goint to delay it. When they could no 
longer delay it, they were going to in- 
terfere with it.” 


Airport Use 


He alleged difficulties and bad faith 
on the parts of Pan American and 
Panagra in negotiating for Braniff’s use 
of airport and navigation facilities, and 
charged harassment in Braniff’s inter 
line negotiations with South American 
carriers. 

In this connection, the government 
charged that in late 1948 a Braniff 
scheduled flight was landing at a Pan- 
agra-controlled airport in heavy rain at 
night when the field lights went off 
and stayed off. The plane landed in 
the dark. 

However, Pan American and Panagra 
both attacked Braniff’s part in the 
negotiation for facilities and alleged 
that Braniff had not truly represented 
its route plans and had delayed its 
own facility arrangements unnecessarily. 

Pan American said in its brief of 
the facilities controversy that it does 
not believe the government “seriously 
can urge that one competitor has vio- 
lated the law by refusing to allow 
another con.petitor to use its facilities.” 

Panagra said the facilities negotia 
tions broke down because Braniff “did 
not intend to fly the route for which 
it was originally certified.” 


Route Analyses 


In another connection, Pan American 
witness R. G. Ferguson, the airline’s 
treasurer, testified that only about 2% 
of Panagra’s total passenger miles are 
competitive with Pan American’s. 

Regarding Panagra’s proposed routes 
to the U. S., Pan American and Grace 
each analyzed the probable results if 
Panagra had operated between Miami 
and Balboa in 1957. According to 
Cherington’s testimony, Panagra would 
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have incurred a substantial loss; accord- 
ing to Grace, Panagra would have done 
pretty well. Considerable courtroom 
testimony and cross-examination was 
devoted to the validity of and differ- 


ences between the assumptions, criteria 


and methodology of the two studies. 
Government counsel Kenney _re- 
marked near the end of this phase of 
the trial that Cherington’s testimony 
had been “very interesting,” but that 
“it has nothing to do with this case.” 


Pan American May Place Orders 
For Turbine Cargo Plane Soon 


New York—Pan American World Air- 
ways hopes to be able to place firm 
orders by year-end for a turbine-pow- 
ered cargo plane for which stockholders 
at the annual meeting here last week 
authorized issuance up to $50 million 
in convertible debentures 

On two other points President Juan 
l'rippe told stockholders 
¢ Pan American has signed agreements 
with pilots, flight engineers and dis- 
patchers that they will continue to oper 
ate purely military cargo and passengers 
in event of a strike that ties up civil 
— 
e Piston engine 
transferred from 


aircraft have been 
the Atlantic to the 
Pacific Division to handle increased 
military charter business. This was in 
response to a question from a stock- 
holder who complained that Pan Amer- 
ican was alienating travel agents by 
turning away jet passengers and that 
Pan American had actually reduced the 
number of seats offered in transatlantic 
service (AW May 4, p. 40). 

Pan American has discussed cargo 
transports with four companies—Boe- 
ing, Douglas, Lockheed and Canadair 
—in its search for an airplane that could 
reduce present cargo rates as much as 
50% through higher airspeeds and 
faster ground handling gained through 
such devices as rear loading 


Aircraft Availability 


With such an aircraft, which would 
be available in 242-3 years or about the 
same lead time < required by jet trans- 
ports now being delivered, Trippe en- 
visioned overnight delivery to most 
major trade centers of the world. 

lhe debentures were not spelled out 
in the authorization as destined for the 
cargo plane purchase, but Pan Amer- 
ican sources indicated this was the pri- 
mary purpose. 

Besides the potential future of cargo, 
Trippe noted the possibility of gaining 
additional military passenger and cargo 
trafic and cited the labor agreement 
as a factor. He described it as an an- 
swer to a complaint from the govern- 
ment that the civil air fleet could not 
be relied on in national defense because 
of the possibility of labor disputes. 

The agreements provide there must 
be a two-vear notice by either side 
before they can be altered or termi 


nated. A senior company official must 
certify in writing that flights are to be 
of purely military character. 

tri pe was questioned by stockhold 
ers about his sale of approximately 
30,000 shares or half his own holdings 
in Pan American, exclusive of stock held 
in trust for his children. He replied 
that his reasons for the sale were per 
sonal, caused by the opportunity for 
investment in real estate understood to 
be in the Caribbean area. 

Jet service has produced the highest 
level of transatlantic forward bookings 
in the history of the company, Trippe 
said. Jets are operating virtually at the 
saturation point, averaging 100 passen 
gers a flight and with standbys on all 
flights, he said. 


Northeast Shows Loss 
.* >. > 
Despite Traffic Gain 

Boston—Northeast Airlines last week 
reported a net loss of $3,669,000 for 
1958 despite a 25.2% increase in the 
number of passengers carried during the 
vear over that of 1957. 

In the company’s annual report to 
stockholders, Northeast President James 
W. Austin reported that passenger rev 
enues of $22.8 million represented the 
largest proportionate increase over the 
previous year in the domestic air trans 
port industry. In noting that operating 
costs of $30.5 million increased $10.4 
million over 1957, Austin reported that 
seat mile costs declined from 3.88 cents 
per seat mile in 1957 to 3.54 cents 

Available seat miles rose 66% in 
1958, according to the report. Austin 
said the company has sold all but one 
of its fleet of five Convair 240s at book 
profits. 

Braniff Airways, meanwhile, last week 
reported a net profit of $1,067,658 for 
the three months ending Mar. 31—high 
est first-quarter earnings figure reported 
in the company’s history 

The net profit, comprised of $893,- 
016 from operations and $174,642 from 
the sale of DC-3 aircraft, is equal to 36 
cents per share and represents a 149% 
increase over carnings reported in the 
first quarter of 1958. Earnings on the 
domestic division were $1,095,734 
while a loss of $28,076 was incurred on 
Latin American operations 





Look What Your Dollar Gets You 


in the PIPER 


~* 





WORLD’S MOST BEAUTIFUL, MOST WANTED 
HIGH PERFORMANCE BUSINESS AIRPLANE 


$14,995 The best looking, modern, low-wing airplane, 
the 180 horsepower Comanche has all the features you want 
for top economy and efficiency—laminar flow wing, single- 
piece jet-type stabilator, swept rudder for 160 mph cruise. 
Means 20% less operating cost than for any other all-metal 
plane with similar performance. Add to this the fact that 
the Comanche has the biggest, roomiest cabin, by far, of any 
single-engine business airplane. Definitely the outstanding 
buy in the $15,000 price class. 


$18,995 You'll have to spend over $6,000 more for any 
other all-metal airplane with performance comparable to 
the Comanche 250. It’s powered with the smooth, rugged 
250 horsepower, six-cylinder Lycoming engine, which can 
be expected to give you far more operating hours between 
overhauls than any other comparable engine. The Comanche 
250 is conservatively rated at 181 mph cruising speed, has 
60 gallons standard gas capacity, far more cabin, baggage 
room, payload than anything in its class. 


180 HP COMANCHE 


$16,575 Buys you the Custom 180 hp Comanche. All 
the superb, way-ahead features of the Comanche plus full 
advanced instrument panel including gyro horizon, direction 
gyro, electric turn and bank, plus 12-channel VHF trans- 
mitter, Omni-navigation, VHF receiver. Here’s a well 
equipped, 160 mph, modern, low-wing, all-metal cross- 
country airplane with sensational economy and wonderful 
all-around performance. Here’s real value, real utility — the 
best, by far, of any airplane in its price class. 


250 HP COMANCHE 


$22,745 That’s all you pay for the AutoFlite Coman- 
che 250 — a completely equipped airplane with full gyro 
panel, Narco Omnigator Mark II including 27-channel VHF 
transmitter, Omni, marker beacon, Lear ADF-12E auto- 
matic direction finder, plus Piper AutoControl as standard 
equipment. This sensational automatic flight system gives 
you effortless hands-off flight. Here’s an airplane thoroughly 
equipped for normal IFR operation with all the “extras” 
you want for less than the bare price of any similar type. 


Check the equipment, check the extras, check the cabin space, check the power 
plant, check the payload, check over-all performance and economy of opera- 
tion; double check what you get for your money. You'll see the Comanche 
is your logical choice. See your Piper dealer or write for brochure, Dept. W-6, 


PIPER AIRCRAFT CORPORATION, LOCK HAVEN, PA. 





SHORTLINES 





> Continental Airlines plans to inau- 
gurate additional Boeing 707 services 
from Chicago to Kansas City and Los 
Angeles and Chicago to Denver and 
Los Angeles on Aug. 8. By the end of 
the summer, Continental plans to have 
six daily Tound trip flights between 
Los Angeles and Chicago with three 
nonstop and two single-stop flights via 
Denver and one single-stop flight via 
Kansas City. 


> Eastern Air Lines will begin two daily 
nonstop flights from New York to Fort 
Lauderdale, Fla., on July 1 using Lock- 
heed Super Constellation aircraft. One 
flight will be a day coach and the other 
night coach. 


> Emery Air Freight Corp. reports a 
first quarter net income of $129,175 
after taxes and operating expenses on 
revenues of $3,059,484, which were up 
38% over the same period in 1955. 
The net income figure showed a 58% 
increase over the first quarter of 1958. 


> Flying Tiger Line revenues for April 
showed a 27.1% gain over the same 
month of last year, totaling $1,190,064. 
The carrier’s nine-month revenues show 
harp increases over the previous period, 
with the net income figure up 166% 
to $1,275,614. Gross revenues for the 
nine months ending Mar. 31 increased 
to $25,631,966 from $24,532,692 in 
1958. Operating expenses declined 
from $24,498,160 to $22,896,827. 


>» Los Angeles’ Board of Airport Com- 
missioners has awarded a construction 
contract to Peter Kiewit & Sons Co. on 
a low bid of $5,582,205.30 for site 
preparation as the first step in construc- 
tion of the new passenger terminal com- 
plex at Los Angeles International Air- 
port. 


> New York Airways’ fleet of five Vertol 
44 aircraft have carried 100,000 pas- 
sengers since their introduction in 1957. 
New York Airwavs says it is the first 
helicopter carrier to transport more 
than 300,000 scheduled passengers. 


> San Francisco Board of Supervisors 
has appropriated $8,544,000 from a 
1956 airport bond issue for construc- 
tion of a satellite terminal, attendant 
finger piers for plane loading, landscap- 
ing, runway paving and fees. 


> Trans-Canada Air Lines has taken de- 
livery of its 51st and final Vickers Vis- 
count aircraft. In addition, TCA has 
on order six Douglas DC-8 and 20 
Vickers Vanguard aircraft. 
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AIRLINE OBSERVER 


> Pan American World Airways will “retire” its Boeing 707-121s now in 
transatlantic service to Latin American routes when its long-range Boeing 
707-321s and Douglas DC-8s are phased into service. First three 707-321s 
are scheduled for the Pacific Division, the first to enter scheduled service 
45 days after delivery in July. However, Pan American has no plans for 
assigning one particular type of aircraft exclusively to any division. Equip- 
ment exchange program with National Airlines would utilize long-range 
equipment. Assignment of the 707-121s to Latin America does not preclude 
ordering new medium-range jet equipment for those routes, 


© Watch for Chicago Helicopter Airways to order three Sikorsky S-61 
triple turbine helicopters to handle increasing traffic. 


> Northeast Airlines is formulating a plan that may bring about the intro- 
duction of turbojet equipment on its New England-Florida route by “‘late 
fall.” 


> Federal Aviation Agency has organized a Collision Prevention Advisory 
Group to assist in the development of airborne collision prevention devices. 
Group will work in three main areas—conspicuity of aircraft, proximity 
warning indicators and collision avoidance systems, 


> Load factors of six local service carriers declined by 1.56 points in April 
as compared with the same month of last year. Biggest drop was recorded 
by Frontier, with Lake Central registering the largest gain of the six carriers. 


> International Air Transport Assn. has adjourned its first spring traffic 
conference. The meeting, held in Burgenstock, Switzerland, was designed 
to handle procedural matters of the conference and to relieve the workload 
of the regular annual conference which deals with policy, fares and rates. 
This year’s conference will be held in Hawaii beginning Sept. 22. 


> Russia’s Aeroflot plans to establish a number of stewardess training cen- 
ters, the first of which already is being organized in Moscow. Action followed 
complaints by Aeroflot service department heads that many stewardesses 
now receive only superficial training at airports without qualified instruc- 
tors, training materials or cabin mockups. 


> Mohawk Airlines’ final mail rates have been fixed by the Civil Aeronautics 
Board following an examiner’s ruling granting a motion of the carrier to dis- 
miss objections to the rates by the Delaware, Lackawanna and Western 
Railroad. The railroad was permitted to intervene, and a hearing on its 
objections was held in February. The Board, however, found that by 
failing to file exceptions to the examiner's ruling, “Lackawanna has in 
effect abandoned and withdrawn its objections.” 


> Misrair, Egyptian national airline, has been granted foreign exchange 
credits that will permit it to buy turbine-powered equipment from either the 
French or British. Last year, the carrier was believed to be ready to purchase 
the Russian-built Tu-104 turbojet since the Soviets had indicated their will- 
ingness to accept payment for the planes in Egyptian currency (AW Nov. 3, 
p. 45). However, the Egyptian carrier has favored the de Havilland Comet 
and, now that it has foreign currency, can be expected to place an order 
for a fleet of the Comet 4s, 


> Eastern Air Lines has placed an ordér with Dalto Corp. for six visual 
flight simulator attachments with an option for two more. Eastern, first 
carrier to acquire the pilot training device, will use the closed circuit TV 
system in its low visibility approach instrument flight training program. 


P Ozark Air Lines board chairman and president, Laddie Hamilton, has 
been granted a leave of absence by the company’s board of directors because 
of ill health. All activities of the carrier will be directed by Joseph H. Fitz- 
gerald, who has been named executive vice president and general manager. 
Fitzgerald, former Civil Aeronautics Board staff director, joined Ozark last 
June. 











INCREASE IN SOVIET air travel is illustrated by this view of Aeroflot transports at Moscow’s Vnukovo Airport. 
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Five twin-jet Tu-104 


transports are lined up in the foreground with a four-turboprop Antonov An-10 (between tails of the first two Tu-104s) and numerous 
Ii-14s in the background. Aeroflot claims to have carried twice as many passengers during the first quarter of 1950 as ia the same period 


last year (AW May II, p. 45). 


Soviet Hints at Early Mach 2 Transport 


Moscow—Western aircraft manufac- 
turers who. predict that a supersonic 
airliner project might not be in opera- 
tion until 1975 “are wrong—very 
wrong,” Soviet aircraft designer Artem 
Mikoyan told British European Air- 
ways officials in Moscow after inaugura- 
tion of BEA’s London-Moscow service. 

The Russians are interested in de- 
velopment of supersonic airliners, Mi- 
koyan said, and also are developing a 
fully automatic blind landing system. 
Officials said the Russians have asked 
to inspect the British blind landing 
experimental unit now undergoing trials 
at the Royal Aircraft Establishment’s 
Bedford facility. 

Mikoyan, brother of the Soviet dep- 
uty prime minister, noted that “the 
first to sell supersonic air travel will 
be the first to operate it economically.” 
He added that the aircraft would have 
to be in the Mach 2 range and, as an 
economic necessity, would have to be 
operated at “very long range.” 


Aircraft Inspected 
BEA 


In other developments, the 
party: 
@ Inspected [1-18 and An-10 transports. 
@ Learmed that Aeroflot, the Soviet air- 
line, is contemplating helicopter service 
from Vnukovo Airport to the Moscow 
metropolitan airport. 
@ Indicated “gratification” at the favor 
able Soviet attitude toward lowering air 
fares on the London-Moscow route. 
Marshal Pavel Zhigarev, Aeroflot 
chief, told Richard Fairey, Fairey Avia- 
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tion chairman who was a BEA guest, 
that the Tu-l114 turboprop transport 
now is on development trials in the 
East and may be active on Aeroflot 
flights next vear. 

Zhigarev told the BEA group that 
the first points outside Russia which 
will be served by the II-18 will be Ber- 
lin, Prague and Stockholm. Both the 
11-18 and An-10 were described as 
“sophisticated aircraft” after an inspec- 
tio. by the BEA visitors 


An-10 Configuration 


The An-10, also designed for cargo 
use, has an 85-seat configuration that 
can be stretched to 100 for high-density 
operations. 

Each seat has its own radio inset in 
the headrest that is operated from 
a master set on the flight deck 

In a discussion of fares, Lord Douglas 





Russia Buys ILS 
London—Russia has purchased two 
sets of instrument landing systems (ILS) 
from Pye Telecommunications, Ltd., for 
installation at Moscow Airport. Contract 
is worth about $280,000, the British 
company says. 

The order was placed by Aeroflot 
chief, Marshal Pavel Zhigarev, presently 
in London for inauguration of the state- 
owned airline’s Moscow-London service. 

The Pye ILS is the initial approach 
aid used in the British blind landing 
system (AW Nov. 3, 1958, p. 76). 











of Kirtleside, BEA _ chairman, told 
Aviation Weex he plans to call an ad 
hoc meeting of all carriers serving 
Moscow to discuss lowering of fares 
on these routes. This group then will 
“in a body confront IATA (Inter 
national Air Transport Assn.) with our 
request,”” he emphasized. 

He indicated a 15-17% cut would be 
“about right.” 

lhe BEA group also was told by 
Aeroflot that the British airline has 
been granted “adequate” facilities at 
Riga and Minsk. The Russians have 
offered an alternate at Velikive Luki, 
west of Moscow, but BEA executives 
said this facility would be used only 
in an emergency, since it is considered 
below par. 

BEA’s Viscount 806 turboprop trans 
ports will fly the Moscow run with 
low-density seating, 32 passengers in 
mixed tourist and first class. The air 
line says it can make a profit on the 
run with a 51% load factor due to th« 
long nonstop flight from the Copen 
hagen stopover, and low station costs. 

Stations will have only one per 
manent representative, no agency fees 
and no advertising costs. 


Soviet Cargo Promised 


Che Russians have informally advised 
BEA they will attempt to aid flights 
short of passengers by sending any 
outgoing cargo available. However, re 
turn flights so far have been virtually 
filled with Russian delegations or busi- 
ness representatives. 
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“MATCHED’ 
0 COMPONENTS 





SYSTEM PERFORMANCE? 


They certainly can! And if performance in your servo system is 
important, you owe it to yourself to check out the advantages “matched” 
servo components by Ketay can give you. 


For example, Ketay’s 105D2V Resolver (designated by the Bureau of 
Ordnance as Mark 4 Mod 1) trimmed to the TREA 4-100-2 Amplifier 
gives you a bonus of high performance and interchangeability: 


1. The system will be trimmed to +.02% transformation ratio, 
with a phase shift tolerance of +1'. 


2. The amplifier will hold linerarity to +.02% from -55° to +100°C, 


3. The receiver will achieve .05% conformity to the sine wave, 
and +3' interaxis error. 


Similar benefits in matched performance can be obtained with system 
combinations using Ketay synchro transmitters, transformers, receivers, 
differentials, transistorized servo amplifiers, and servo motors. 


But performance is not all you gain. When all or most of your 
components are from Ketay, broadest technical assistance is assured, 
and service and spares problems are simplified. 


Ketay engineers are working on many advanced environmental and 
accuracy problems in developing prototype systems. Why not call or 
write for help in solving your servo component problems? 


Ketay matched 
com ponents: 
SYNCHROS 
RESOLVERS 
POTENTIOME TERS 
SERVO MOTORS 
TACHOME TERS 
SERVO AMPLIFIERS 


cvmoscores | “ NORDEN “ pivision of United Aircraft Corporation 


Catalogues available 


KETAY ¥ DEPARTMENT, Commack, Long Island, N.Y. 








NEWEST OF THE GARLOCK 2.000 
’ 


New Garlock Viton’ Rubber Parts Offer You 
Low Sweli in Solvents, Resistance to GOOF. 


LOW SWELL, GOOD TENSILE STRENGTH DESPITE 
HEAT, SOLVENTS. Today’s era of tremendous horse- 
power dictates that rubber be able to withstand not only 
corrosive fluids alone—nor high temperatures alone—but 
a combination of both. Garlock’s new VITON rubber parts 
do exactly this. It’s the only known rubber that will main- 
tain low compression set, low swell, and good tensile 
strength in contact with most solvents at high temperatures. 


IMMERSED FOR SEVEN DAYS. For example, Garlock 
VITON retains its duro, tensile strength, and elongation 
characteristics when immersed for one week in twenty of 
the most widely used--and perhaps harshest—solvents, 
lubricants, fluids, and acids on the market today. In the 
test illustrated two O-rings of ordinary Nitrile rubber and 
two rings of VITON were immersed in trichlorethylene; 
VITON (right) retained its original dimension—the Nitrile 
rubber (left) swelled almost 50%. 


OVEN AGED AT 600° F. ViITON can be oven aged in 
air at 600° F. for 24 hours, and at 400° F. for 2400. In both 
cases, it not only retains its excellent mechanical proper- 
ties, but it remains usefully elastic, proving its value on 
either intermittent or continuous application. 


OPENS MANY NEW USES. Jets and missiles are the 
more obvious applications for Garlock’s new VITON (meets 


applicable military specifications for military aircraft, 
etc.). However, VITON is finding important new civilian 
uses as valve stem seals on truck engines, pump seals on 
automatic transmissions, and on gasoline pumps, thermo- 
stat bellows and domestic washing machines—practically 
any mechanical equipment where you need rubber parts 
which give maximum resistance to deterioration by liquid 
or heat. 

VITON is also available as sealing elements in KLOZURE** 
Oil Seals, flexible members in MECHANIPAK** Mechanical 
Seals, ““O”’ Rings, Cups, CHEVRON** Packing. VITON 
products are the newest of the Garlock 2,000 ... two 
thousand different styles of packings, gaskets, and seals for 
every need. The only complete line. See your local Garlock 
representative, or write for further information. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 
For Prompt Service, contact one of ovr 30 sales offices and warehouses 
throughout the U.S. and Canada. 


*DuPont Trademark **Registered Trademark 


CGCauantocx 


Packings, Gaskets, Oii Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products. 
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EVOLUTION of a millimicrosecond superconducting memory element, as developed by STL’s Physical Research Laboratory. Completed 
unit is shown third from left in bottom row. The unit to its right is a slotted mask used to print the circuit. 


Space Technology Laboratories—Part III: 





STL Integrates Space Probe Payloads 


By Irving Stone 


Inglewood, Calif.—Space Technology 
Laboratories, Inc., is continuing work 
on space systems begun last year with 
the Air Force lunar probes and the 
Advanced Research Projects Agency's 
Project Score satellite. 

Experiments extend through this 
year and are programed by the National 
Aeronautics and Space Administration 

STL is providing the basic structure, 
guidance and telemetry for a set of 
NASA space experiments, with instru- 
mentation being supplied by University 
of Minnesota, University of Chicago, 
Stanford University, Air Research and 
Development Command’s Cambridge 
Research Center, and others. 

STL integrates this instrumentation 
into the package along with instrumen- 
tation it has developed itself. It also 
supplies and operates ground station 


equipment that will be used for both & . 
receiving and command control at SAMPLES above are used to determine characteristics of thin-film superconductors. 
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MILLIMICROSECOND image converter camera is used in a superspeed pinch experiment in 
a magnetohydrodynamics study. Camera is aimed at optical system (arrow) installed at flange. 


Hawaii, Manchester, England, and 
Cape Canaveral, Fla. 

Dr. Adolph K. Thiel, former director 
of STL’s Thor Program Office, is di- 
recting this space systems planning. 

For the USAF lunar probes, STL 
developed a transistorized transponder 
weighing five pounds that would do a 
job that normally would require 200 to 
400 Ib. of equipment, according to Dr. 
George E. Mueller, STL vice-president 
and electronics specialist. Dr. Mueller 
is assistant director of the Research 
and Development Division. The trans- 
ponder, he said, still is being refined. 
Goals include increasing its sensitivity 
and increasing command capability to 
approximately 32 channels. 

Bulk of STL’s payload work is cen- 
tered in the Electronics Laboratory, 
which also includes telecommunication, 
electromechanical, and guidance re 
search activities. This laboratory also 
does systems engineering and technical 
direction for weapon systems in the 
areas of guidance, control systems (auto- 
pilot, hydraulic systems, etc.) and 
ground support equipment. This effort 
is directed to research, development 
phase and to early operational program. 

More difficult aspects of the Elec- 
tronics Laboratory's work involve design 
of the guidance equations, design and 
optimization of the trajectory, systems 
and interface specifications, specifica- 
tions for checkout of ground support 
equipment, flight test procedures and 
analyses. An example of this effort is 
Project Score, the USAF-Convair Atlas 
missile put into orbit last December 
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for Advanced Research Projects Agency 
It was possible to develop guidance 
equations, analyze the control system 
and simulate the over-all trajectory for 
the Score flight on a very short time- 
scale under very stringent security re- 
strictions, largely because of the ac- 
cumulated knowledge of a small group 
in the Electronics Laboratory, Mueller 
said. 

Score carried an Army Signal Corps 


communication payload. STL was 
one of the three groups in the U.S. 
that were able to predict trajectory after 
burnout, Mueller said. Others were the 
Smithsonian Institution, which used 
optical means, and NASA, which used 
the Minitrack network. 

Analysis of characteristics of the 
components of a guidance systerh- 
gyros, accelerometers, platform, align- 
ment, etc.—is another Electronics Lab- 
oratory activity for prediction of the 
accuracy and operational problems prior 
to actual construction of the system. 
This was done for the USAF Atlas, 
Titan, Thor and Minuteman missiles 
before the contractor was brought in, 
in order to present rough operational 
requirements to the bidders. After 
selection, the contractor and STL per- 
formed definite studies to predict final 
system performance. 

Almost one-third of the Electronics 
Laboratory's effort is devoted to ad 
vanced system studies, component re- 
search, and environmental studies. An 
example of the latter is ionospheric 
studies just completed after almost two 
years of research. This work has a 
bearing on the characteristics of the 
ionosphere, which in turn has a bearing 
on accuracy of radio guidance. Findings 
are sufficiently firm to be funneled into 
advanced guidance development. In 
this same field, STL is coordinating the 
efforts of the University of Alaska, 
National Bureau of Standards and other 
groups where Air Research and Devel- 
opment Command's Ballistic Missile 
Division is supporting similar work. 
STL is conducting similar studies on 
the troposphere in cooperation with 


RADIO frequency cavity is used in STL’s Physical Research Laboratory for experimental 
confine of electrons and a plasma in study of controlled thermonuclear power. 
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to design and make systems, 
subsystems, and components 








the Tapco Group is able to speed the engineering 
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AT TAPCO ...10,000 people 
combine every talent needed to 
create systems, subsystems, hardware 


People at Tapco... over 10,000 of them... are fully competent in the 
design and production of unusual rotating machines to handle fluids, 
electricity, and high-temperature gases. They have broad experience with 
unusual parts and structures requiring special resistance to shock, tem- 
perature, and corrosion...can produce components of all types in 
space-age metals and unusual alloys of common metals. 

Development of unusual alloys and ways to fabricate them are nothing 
new to Tapco people. More than 55 years of experience on metallur- 
gical developments, fabrication and heat-treating methods, and unusual 
welding are available in the Tapco Group. 

Over one-third of the Tapco Group people are engineers, with degrees 
covering every industrial science. They can quickly translate your idea 
for a vehicle, ground support unit, or system into a practical system, 
subsystem, or component. 


of special-alloy nose 





s for Bullpup air-to-surface missiles by 
oll-forming, at a high pro 


the Tapco Group facilities 


4 Complete facilities and 
manpower are available in 
the Tapco Group for*simu- 
lation, certification and pre- 
delivery testing of equipment 
built by Tapco. 


Positioning heavy stainless . 
steel ring for submerged arc 
welding operation on a 
Herrick 10 x 12-foot auto- 
matic welder. One of many 
precision welding machines 
at the TaPco plant. 























Production testing of microwave components 
at the electronics facility of the Tapco Group 














Vacuum-cast super-alloy ingots and precision investment 
castings are produced with facilities that include one of the 
largest induction vacuum furnaces—a 2,400-pound unit 


equipped for continuous charging, melting and pouring while 


Facilities at TA PCO to turn maintaining evacuated atmospheres of 10 microns or less 
unusual ideas into systems, 
subsystems, components 






From conception to final delivery, Tapco facilities provide 
for all phases of design, prototype, manufacture, and 
testing of a complete system, a subsystem, or major 
components of a system. 

Research and development facilities within the Tapco 
Group can process and interpret data for any problem, 
can simulate multi-variable conditions to govern test 
runs, can help reduce lead-time between original concept 
and final delivery. 

The 11 plants within the Tapco Group have 3,000,000 
square feet of engineering and manufacturing area, half 
of it under one roof. Research and development equip- 
ment, production machinery and other facilities are 


valued at $150,000,000. 

mesos $ Optical jig mills in controlled atmosphere rooms at Tapco 
are available for high-precision machining, as well as for 
the accurate inspection of dimensions and contours 





TRW 
OI 


f W~U <4 61 OM C3510) 08 


Thompson Ramo Wooldridge Inc. 





Newly installed at 
Tapco, for machining 
large jet and missile en- 
gine cases and nuclear 
reactor structurals, this 
Betts boring mill can do 
highly precise, high-pro- 
duction turning, boring, 
and facing of pieces up 
to 144 inches in diame- 
ter, 120 inches in length 
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AT TAPCO, experience, Eamets 
ingenuity, creativity to solve your 


problems, develop your ideas 


Ihe Tapco Group has a broad experience with the “ : ““< 
behavior of all types of fuels under all conditions, from 
ground level to highest altitudes. This experience has 
contributed to the design and production of over a #- iD ~ ; 


1,100,000 aircraft and missile fuel pumps of all types. 


Experience in the Tapco Group also includes 





nuclear-reactor engineering, production of high-speed 








: AP\ evelc To Mol iim) mil me Clete) ° 
rotating machines to meet all temperature problems, shhsashipienesiss ye *APCO Grong 


. . ; for use with exotic fuels. Testing was done under ° . 
and development and production of self-contained ieted ehurating conditions at Taeco's 7 
auxiliary power units of various sizes, duty-require- 1100-acre Roanoke Test Facility 


ments, and configurations. > i 
Let a Tapco Group sales engineer explain how we can 
work with you to develop and deliver on-schedule any 


program or part of a program to meet your specifications. 








bd > 
Electronics equipment produced by the Tarco 
Group includes wave guide switches, speed 
sensing devices, microwave antennas and filters - 
computing systems, electro-pneumatic controls ” 














DR. REUBEN F. METTLER 

Dr. Reuben F. Mettler, executive vice 
president, Space Technology Laboratories, 
studied the humanities at Stanford Univer- 
sity where he was a Gamble scholar and 
continued his education at the California 
Institute of Technology where he received 
the B.S. and M.S. degrees in electrical en- 
gineering, and Ph.D. in electrical and aero- 
nautical engiaeering. His 11 years experi- 
ence includes systems enginecring, systems 
analysis and systems reliability studies, anal- 
ysis and design and development of air- 
borne radar and fire control systems, and 
of complete interceptor electronic systems, 
research on electrical globe discharges, field 
engineering, electronics circuit design, ant 
the technical and administrative direction 
of several major systems projects. He is the 
author of three technical articles and has 
two major systems patents pending. Dr. 
Mettler was named among the 10 outstand- 
ing young men of America for 1955 by the 
National Junior Chamber of Commerce and 
was the recipient of the Eta Kappa Nu 
award, nation’s most outstanding young 
electrical engineer in 1954. He is a member 
of a special committee of the Air Force 
Scientific Advisory Board, the Institute of 
Radio Engineers, Sigma Xi and Tau Beta 
Pi. He has served as a special consultant to 
the Assistant Secretary of Defense for Re- 
search and Development. Dr. Mettler is a 
former member of the board of directors of 
the California Institute of Technology 
Alumni Assn. and a registered resident 
engineer in California. 


National Bureau of Standards. STL, in 
addition, is coordinating studies on 
the earth’s gravitational potential being 
done by Navy, Army and Ohio State 
University for the ballistic missile pro- 
gram. Ohio State is compiling the re- 
search data. 

STL points to Project Score, a crash 
cffort, as a recent illustration of its sys- 
tems engineering work, but it empha- 
sizes that Convair’s role in the project 
was a major one, both in conception 
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and in implementation of the program 

There were studies at STL and Con 
vair last summer on satellite capability 
of an early Atlas missile. All factors 
contributing to optimum performance 
came under consideration—propulsion, 
guidance, weights, drag—and both Con 
vair and STL made estimates. Air Force 
and STL prepared a statement for sub- 
mission to Washington officials, stating 
that the Score mission was feasible, 
and outlining over-all program consider- 
ations. STL and Ballistic Mission Di- 
vision were directed to implement the 
program under maximum security. 

STL was required to plan the pro- 
gram—which companies would be in- 
volved, which would do what chores— 
with a minimum number of people, to 
maintain close security. STL was re- 
quired to formalize the minimum per- 
formance required, study available Atlas 
missiles and their components, and 
select the missile most suitable for the 
job. Particular reference was made to 
engine test data, from North Ameri- 
can’s Rocketdyne Division, which had 
been collected before delivery of the 
engines to Convair sev eral months 
earlier. 


Weight Reduction 


logether with Convair, STL exam- 
ined each missile element for weight 
and performance, and decisions were 
made on what items could be deleted 
for the mission and where special de- 
sig» changes were warranted for this 
single shot. This resulted in every 
significant weight reduction in Atlas 
10-B, the missile selected. 

STL obtained information on the 
characteristics of the communication 
package payload to be supplied by the 
Army, and technical direction for in- 
stallation of the package was given to 
Convair. 

Various trajectories studied, 
consideration was given to the require- 
ments for the communications package, 
satellite lifetime, range safety, desirable 
orbit location for visual sighting, and 
to meet the over-all requirements estab- 
lished by ARPA. 

Guidance equations and guidance 
constants were calculated by STL, with 
appropriate programer data to fit the 
guidance system to the missile for per- 
formance of the specific mission. Guid- 
ance trajectory was then studied and 
Convair relocated the missile guidance 
antennas to give proper look-angles as 
a result of the difference between this 
trajectory and that used for a normal 
Atlas flight. 

Ground guidance computer constants 
were provided to Burroughs Corp. for 
incorporation at Air Force Missile Test 
Center, although Burroughs was not 
told specifically what mission was in- 
volved. Guidance simulation tape was 
prepared by STL to check out the 


were 


ground guidance station before launch 
Direct guidance data readout recorder 
was modified in accordance with STI 
direction to give instant indication of 
the — apogee and perigee during 
the last portion of the powered flight. 

For complete security, an appropriatc 
but false test plan was published. It 
was then superseded at the last moment 
by the true test plan, to which only 
a limited number of persons at 
AFMTC had access. 


Plan to maintain security by instali 


ing a dummy nose cone to bypass cer 
tain normal preflight tests and to pro 
vide specific range safety criteria, were 
all accomplished as part of the systems 
engineering job. 

The flight produced considerable data 
valuable to the Atlas missile program, 


DR. LOUIS G. DUNN 

Dr. Louis G. Dunn, president of Space 
Technology Laboratories, received the B.S. 
and M.S. degrees in mechanical engineering 
and Ph.D. in acronautics and mathematics 
from California Institute of Technology 
where he was a research fellow. He re 
mained there to hold successive positions as 
instructor, assistant professor and associate 
professor. More recently he was the direc 
tor of Jet Propulsion Laboratory at Cali 
fornia Institute of Technology. He was 
vice president and director of the Guided 
Missile Research Division of Ramo-Wool- 
dridge Corp. from inception of that division. 
Dr. Dunn has had 22 years experience in 
aerodynamics, structures, jet propulsion and 
guided missile research. He is the author of 
numerous technical papers and co-author of 
“Airplane Design and Structures.” He is a 
fellow of the Institute of the Acronautical 
Sciences, the American Rocket Society and 
member of Sigma Xi. He was the recipient 
of the Presidential Medal of Merit for his 
work on torpedoes during World War Il 
and, recently of the Patriotic Civilian Service 
Award for the research and development 
work carried on by Jet Propulsion Labora. 
tory for the Department of the Army. 





LARGE CAPACITY FILES / RAPID RANDOM ACCESS / EFFICIENT ROUTINE PROCESSING 





Asystem with complete files, complete data and complete 
processing . . . to handle all operations. 


It’s a proven fact . . . that of the total work necessary 
to put a missile into the air, a staggering 90% is pri- 
marily logistical and involves the control of many 
individual maintenance parts. This figure becomes 
compounded as the number of inactive, but ready-to- 
fire missiles increases . . . and keeping track of their 
individual needs becomes a herculean task. 





It is clear that an efficient system of organizing, filing agnacard 
and searching great masses of data at high speeds, and ¢ 


at realistic costs is necessary. The Magnavox Company 

answers the need for “‘discrete’”’ unit data record hand- 

ling for both government and industry with Magnacard. 

You are invited to investigate and make use of these new tech- © 
niques ... write today for illustrated brochure. 


DATA HANDLING EQUIPMENT BY 


FOR MILITARY LOGISTICS AND INDUSTRY 


MISSILES 
COMMUNICATIONS RADAR DATA HANDLING 





THE MAGNAVOX CO. © DEPT. 78 «* Government and Industrial Division « FORT WAYNE, INDs 
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according to Dr. E. B. Doll, STL vice 
president and assistant director of Sys- 
tems Engineering Division. 

The type of technical work performed 
by STL’s Computer and Data Reduc- 
tion Center in connection with the Air 
Force lunar probes illustrates the im- 
portance of this activity, which has a 
status equivalent to a division. 

The center did computing on high 
speed digital units to assist in the gen- 
eral analysis and preliminary design of 
the lunar probe vehicle—the three stages 
plus the payload stage and the instru- 
mentation. It also computed the path 
the vehicle would have to travel to reach 
the vicinity of the moon. This resulted 
in formulation of a nominal trajectory 
l'racking stations used this to begin 
tracking the missile in flight. Observa 
tions obtained allowed determination of 
ictual trajectory. Corrections were fed 
into the STL computer at Inglewood to 
determine a new predicted trajectory 
This new information was fed to the 
tracking stations to tell them where to 
lock. Stations in turn fed the observed 
trajectory back to STL, which recom- 
puted, and new trajectory data again was 
sent out to advanced stations. This 
process was repeated in a closed loop 
system, with the trajectory estimates be 
coming tighter and tighter for a final 
determination of the path. 

\ number of new techniques are be- 
ing pushed at the Computer and Data 
Reduction Center in connection with 
work for BMD. They include: 

e Studies of near-earth satellite orbits to 
determine trajectories more accurately, 
provide better lifetime data for the 
satellite. These near-earth orbits range 
from a few hundred miles altitude out 
to about 70,000 mi. and include orbits 
sufficiently low that the earth’s atmos- 
phere and oblateness present effects 
that cannot be too well predicted. STL 
is using orbit parameters such as eccen- 
tricity, inclination and semi-major axis 
as the unknowns, rather than the posi- 
tion and velocity of the satellite, for a 
method of tracking. 

¢ Investigation of numerical techniques 
in connection with interplanetary probe 
studies. STL wants to compare several 
methods of computing interplanetary 
trajectories to determine which is the 
quickest and most accurate. In effect, 
this is a compromise procedure to get 
real-time capability. Two or three ap- 
proaches are being used in this study. 
e Program for discernment between 
signal and noise in radio reception from 
distances up to millions of miles. Both 
reinement of equipment and new 
mathematical techniques of information 
theory are involved. This will include 
setting up formulas to be applied to the 
input data to extract meaningful infor- 
mation from the noise received. Studies 
are both theoretical and experimental 
Mathematical methods have been for- 
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new PAYMOVER tractors 


American, United, TWA, Coitinonhel eadé Scala : 
these new ‘PAYMOVER' towing tractors for the grovel. 
handling of the largest commercial jet aircraft. 


towing 
to 35,000-lb. drawbar effort class) 


‘to all these leading airlines. 


Models T-2258S, T-2458, 
T-300S and T-350S are designed 
specifically to handle big planes 
with speed and safety under nor- 
mal conditions. They feature 4- 
wheel drive, 4-wheel steering and 
4-speed full-reversing constant 
mesh power-shift transmissions 
with torque converter drive... a 
combination of power, traction 
and maneuverability for years 
of up-to-date towing service. 


The unique power-assisted 
steering system on ‘PAYMOVER’ 
tractors insures maximum ma- 
neuverability for safe, fast and 
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mulated and equipment has been de- 
signed by STL’s Electronics Laboratory 
around these mathematical methods, to 
distinguish more effectively between sig- 
nal and noise. STL wants to ensure 
better resolution of data than has been 
obtained from earlier probe shots. Digi- 
tal filtering formulas are being investi- 
gated to improve data processing. 

@ Proposals to Air Force to perform 
work in the field of celestial mechanics, 
ater differential equations, transfer 
unction synthesis, and optimization of 
trajectories with respect to payload. 
This work is motivated by specific con- 
siderations which already have shown 
up in ballistic missile and interplanetary 
probe problems. 

© Mat tical research in informa- 
tion-theory and data-handling to im- 
prove techniques for analyzing missile 
flight test data. This is based on infor- 
mation from routine ICBM flights. 
One of the toughest problems has been 
extrapolation in blackouts of | tele- 
metered data. STL is trying to get opti- 
mum prediction formulas with which 
to fill these gaps. 

¢ Digital computer program to allow 
simulation of a fairly general class of 
computers. This would allow STL to 
evaluate new designs for digital com- 
puters. In effect, STL’s approach in- 
volves mathematical conversion of its 
general purpose computer (IBM 704) 
into the proposed design. 


e Computer program to permit op- 
timization of missile system design. 
Claim is that there is still an element 
of guesswork in selecting the best values 
of parameters that go into missile de- 
sign—for example, staging, weight, and 
mechanical factors such as shell thick- 
ness. STL’s aim is to design a compu 
tational method that will permit the 
computer to select the optimum values 
of the system variables. 

Computer and Data Reduction Cen- 
ter is headed by Dr. E. Blum. It has 
more than 100 technical staff members 
who have sciences or engineering de- 
grees. 

About 15 to 20 hold 
in mathematics and physics. 

The charge that STL is staffed with 
many “long-haired,” impractical scien 
tists, is unfounded, STL’s President 
Dr. Louis G. Dunn declares emphati- 
cally. He says that the company’s tech- 
nical staff members, in the main, have 
been “through the mill,” and have had 
extensive experience with hardware. 
But Dunn does not de-emphasize the 
value of the theoretical contribution. 

“We have used some very cutstand- 
ing scientific talent—pure physicists and 
mathematicians—because many of the 
problems not only can use, but re- 
quire, these means,” he said. An ex- 
ample of “long-hair” contribution, he 
said, are the hit-point equations devel- 
oped for the GE guidance system, 


doctorates 


Tube Reproduces Interplanetary Shock Waves 


Shock tube that reproduced interplanetary shock waves traveling at velocities greater than 


1,000,000 mph. is shown at Avco Research Laboratory (AW May 18, p. 37). 


The 


working gas is hydrogen at very low pressure, Four billion watts of power discharged from 
a bank of condensors in about two microseconds provide the energy that launches the 


wave. Gas temperatures behind the shock wave reach about 1,500,000F. 


temperatures the gas is completely ionized. 
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which were carried over to Titan ICBM. 

“As we move into the general area 
of space, we will have to rely more 
heavily on these physicists and mathe- 
maticians . . . as we move down the 
time-scale the theoretician will take on 
more emphasis than he has in the 
past,” Dunn predicts. He points to the 
free-body problem: “We will have to 
take into account the gravitational field 
of the whole solar system. We must 
first establish a mathematical model, 
then formulate the mathematical prob- 
lem, put it on a computer and grind 
out the flight path.” This is a simple 
example, but the mathematical formu 
lation is not simple, Dunn emphasizes. 
He also stresses the interplay of theo- 
retical and practical aspects: “As you 
move away from the ideal system, you 
must understand what the practical 
considerations will be.” 

One big area of development in the 
future will be communication and com- 
munication techniques, Dunn predicts. 
Effects that outer space has on radio 
communication now used is pretty 
much an unknown, he said. Within 
the next five years, biggest contribution 
will come in the field of decreasing 
weight and boosting equipment life 
“Solid-state physics will play an im- 
portant part in the solution of some 
of these problems. No breakthroughs 
are required—just straightforward, sound 
engineering,” Dunn believes. 

“Solid propellants have been over- 
played in space applications,” he said. 
“I don’t say they won’t find a place, 
but some of our present high-energy 
propellants will be developed to a prac 
tical, usable state for space applications, 
particularly for second and third stages.” 
Fluorine and liquid hydrogen will be 
practical to use, but Dunn would not 
specify a time. 

One of the important national con 
siderations, Dunn believes, is the need 
for a heavily-sustained, long-range re- 
search and development effort in the 
space field, not an effort that is turned 
on and off, so that work can be pushed 
now on some of the problems that will 
have to be met five vears from now. 

“We should have our own national 
program and should not be unduly di- 
vetted by every statement that comes 
out of the Russian press,” Dunn said. 
“There are many space missions today 
that require attention. We must recog- 
nize that the Russians have an inherent 
basic competence and we can’t beat 
them in every mission. Performance 
over a long period of time should be 
the measure of what we are doing. We 
can’t be judged on a blow-by-blow basis. 
This doesn’t mean we can’t change, but 
we must consider these changes on a 


careful basis.” 

(This is the last of three articles on 
Space Technology Laboratories, Inc. Previ 
ous articles appeared in Aviation Week 01 
May 18, p. 54, and May 25, p. 55.) 
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Cutler-Hammer ‘‘Firsts’’! 
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New Miniature Toggle Switches... 


Extremely compact... Meet the 
most exacting requirements of the 
military and electronic industry... 
Perfect for aircraft recognition sys- 
tems, communications, and electronic 
instruments... Positive make and 
break—toggle works directly on mova- 
ble contact member... Wiping ac- 
tion insures good dry circuit contact 
... Positive detent for better oper- 
ator “‘feel’”’ .. . Molded body has high 
are tracking resistance, good recov- 
ery voltage... Available in 2 and 3 
position, single and double pole con- 
struction, maintained or momentary 
action. Write to Dept. L286. 


...lested, Proved, 
for Aircraft, Missiles, Communications, 


Electronics 


New Positive Action Switches... 


First to meet military specifications 
Mil S-8834 .. . New lever, body and 
terminal seals provide absolute envi- 
ronment-proof operation... Direct 
toggle-to-contact mechanism guaran- 
tees positive make and break action 
... Wiping action insures good dry 
circuit contact... Positive detent 
prevents teasing...Improved termi- 
nal clearance... Available in one, 
two, and four pole construction; sin- 
gle and double throw; with maintained 
or momentary action... Unlimited 
circuit arrangements ...With or with- 
out lever lock. 

Write for Publication EA168-L286. 


New Hermetically Sealed Relays... 


Serve the widening demands of the 
aircraft and missile industries... 
Hermetically sealed for environment- 
proof dependability ... Designed for 
high ambient temperature, shock, 
and vibration service... Fused chip- 
proof glass covering offers great di- 
electric strength with maximum 
recovery voltage... Meet the require- 
ments of Mil R-6106B... Available 
in Class A or B forms... 25- to 300- 
ampere capacity . . . Single- and three- 
pole, with or without auxiliary con- 
tacts... 28-volt D-c or 115/200-volt 
A-c service. 

Write for Publication FE140-1.286 
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CAPABILITIES FOR DEFENSE 


Why Westinghouse designs advanced 
propulsion systems more rapidly, 
meets all requirements on time 


ie = 


PRODUCTION POTENTIAL. The Aviction Gas Turbine Division at Kansas City has AUTOMATIC PRODUCTION TESTING, developed by West- 
built more than 6,000 engines and associated spare parts. Engineering and Pro- inghouse, improves and speeds final pre-shipment testing. 
duction experience with conventional gas turbine propulsion systems continues to Test cell controls put engine through required tests auto- 


be characterized by high-quality, on-schedule performance. 


FLIGHT TEST OPERATIONS. Following thorough component testing 
under simulated operating conditions in the Low and High Power 
Laboratories, Westinghouse engineers at the AGT Division's Flight Test 
Center at NAS Olathe, Kansas, test all propulsion systems under actual 


flight conditions. 


matically and record test results on the form prescribed for 
the engine log book. 
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EXPERIMENTAL DEPARTMENT. This vee ste factory-within-a-factory 
converts ideas into working prototypes. Independent engineering, tool 
design, progress and material control, permit self-sufficiency. Above, 
blades of a test cell bound compressor rotor are checked for proper 
balance. 











ROLLS-ROYCE INFORMATION INTERCHANGE. A Rolls-Royce representative, 
resident at the AGT Division, here discusses new design concept with Westinghouse 
technical management. The Rolls-Royce-Westinghouse ten-year agreement permits 


faster jet engine design and production cycles. 


* 


NEW FUEL INJECTOR DESIGN—fashioned 
from inexpensive plastic—is tested with 
colored water and air bubble mixture in this 
flow analogy test rig to predetermine its 
performance characteristics. Test minimizes 
time-consuming and costly testing previously 
required with expensive handmade metal 


prototypes. 


LINE-FLOW PRODUCTION. The 85-acre Kansas City plant 
of AGT is well adapted to line-flow production techniques. 
This system permits smoother and more efficient engine 
production ...a characteristic of quality performance. 
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AIR-COOLED TURBINE NOZZLES permit more efficient 
operations at higher temperatures. Design permits air to 
enter through wide slots on one side, pass through interior, 
and leave through smaller slots along blade's trailing edge. 
This cools the vane and lets turbine operate at higher 
temperatures. 


VIBRATION AND STRESS ANALYSIS data are obtained in hours instead of day 
with this special Westinghouse-developed Strain Gage Analyzer. From signal 
recorded on 14 channel magnetic tape, the analyzer plots multiple continuoy 
curves visualizing vibration frequency and strain at varying engine speeds. 


Westinghou se 


DEFENSE PRODUCTS 
1000 CONNECTICUT AVENUE, N.W., WASHINGTON 6, D.C. 


AIR ARM DIVISION 
AVIATION GAS TURBINE DIVISION 
ELECTRONICS DIVISION 
AIRCRAFT EQUIPMENT DEPARTMENT 
ORDNANCE DEPARTMENT 


you CAN BE SURE... iF is Westinghouse 














First stage of a Martin Titan intercontinental ballistic missile (top left) is unloaded from a Douglas C-133 transport at Cape Canaveral, 
Fla. Photo below shows rear view with 150,000 lIb.-thrust Aerojet nozzles shrouded. Stage is moved on transtainer (right). 


Air-Transported Martin Titan ICBM Assembled, 











Gantry crane is being raised to vertical position (left) after which the Titan first stage is lowered to the A-frame. The gantry then is 
lowered to receive the second stage. At right, the second stage is placed on the first stage after second stage engine has been prepared. 
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Martin Co. technicians secure the 37-ft. Titan second stage to its transtrainer (left). At right, the second stage, still shrouded, is backed 
into the upper end of a gantry crane lowered to a horizontal position. Missile is pulled into the gantry by chains. 


Fired at Missile Test Center 


Completed Titan still has handling slings installed (left). Missile’s first stage is frosted by liquid oxygen (center). Umbilical cords are 
attached; note JATO bottles which pushed dummy second stage ahead on early tests. Missile is fired at right. 
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Atlas Ground Support Equipment, Part II: 





ransportation trailer permits faster erection than gantry-tower system. 


Integrated Support Expedites Launching 


By Richard Sweeney 


(This is the second of two articles on 
Atlas ICBM weapon system ground support 
equipment. The first article appeared in last 
week’s issue.) 

San Diego—Handling equipment is an 
essential part of Atlas ICBM ground 
support equipment, and the transpor- 
tation trailer is a key element. 

Identified primarily as a transporta- 
tion vehicle, this unit also serves as a 
support tool in missile final assembly 
and as a bench on which functional sys- 
tems of the missile are accessible for 
test, inspection and replacement. While 
the missile is on the trailer, it can go 
through a systems checkout except for 
the warhead. 

Atlas, complete except for re-entry 
vehicle, is hoisted aboard the trailer by 
overhead crane in the factory and stays 
aboard the trailer until erected. This 
is true at both 65-1 and 65-2 complexes 
at Vandenberg AFB, Calif. 

While on the trailer, the booster pro- 
pulsion system and associated hardware 
which drops away with the booster at 
booster burnout can be removed to al- 
low maintenance on the missile proper 
or the booster as a section. The trailer, 
after carrying the missile from the fac- 
tory to launching base, also serves as 
the missile’s storage cradle. 

When the missile is to be erected, 
the trailer is backed up to the service 
tower, and here the steerable rear wheels 
help in aligning the trailer with the 
tower. 

Two cables, which are attached to 
a winch well up on the service tower, 
are hooked to the front of the Atlas 
trailer and the missile and trailer as a 
unit are pulled up to erect the missile. 
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In erection, the trailer serves as a sup- 
port for the missile. After erection it 
is lowered and taken away. 

When an Atlas is erected at the Van- 
denberg 65-2 complex with the new 
tubular structure erector and nose 
clamp, the transportation trailer is not 
used during the missile lift. Instead, 
the truss structure of the missile itself, 
plus the inherent stiffness of the pres- 
surized missile shell, provides sufficient 
structural rigidity. 


Pivot Point 


Before erection, the launcher is 
rotated 90 deg. for attachment to the 
missile-trailer. As the launcher is con- 
nected to the missile, the trailer also is 
connected to a common pivot point 
with the launcher by the erector. This 
leaves the missile, trailer and launcher 
free to rotate about a common pivot 
point as one structural unit during 
erection. Control of the operation is 
maintained through a handle mounted 
on the launcher. 

Due to the nature of the missile’s 
structure, environmental conditions 
created in launching, and the method 
by which Atlas is erected, design cri- 
teria for the launcher were stringent. 

The launcher is built primarily of 
large steel tubes. Main missile support 
system consists of two arms with pin 
ends which fit into sockets on the mis- 
sile and bottom solidly. To hold the 
missile vertical, two support arms are 
located in a plane perpendicular to the 
hold-down arms, and these serve to 
hold the missile within one degree of 
vertical only as is required to keep 
stresses low on the missile, rather than 
as a condition imposed by alignment 
necessary for launch. 


Hold-down arms are kept from mo\ 
ing by pneumatic cylinders, operating 
at 8,000 psi. which resist thrust of the 
rocket engines at first. An orifice-con 
trolled blowdown system allows the 
arms to move smoothly when _ the 
rocket starts to lift off. 

Basic operation of the hold-down 
arms has the missile firmly held down 
as booster and sustainer engines are 
lighted off. As all three thrust chambers 
reach rated takeoff thrust, blowdown is 
initiated allowing the missile to rise 
gradually a few inches off the pad, after 
which the arms snap free and the mis 
sile is on its way. 

Critical aspects of the launching 
system caused Convair to design an 
elaborate system for testing the blow 
down system. Combination of the hold 
down arms and support arms is the total 
four-point suspension system of the 
missile on the launcher. 

For a normal, no-wind or slight-wind 
launch, flames from the engine exhaust 
do not impinge on the launcher struc 
ture and or attendant equipment such 
as lines and pipes. However, should a 
missile be launched in a wind, its drift 
during the first few feet of rise cause 
the exhaust to strike parts of the 
launcher. Temperatures can reach sev- 
eral thousand degrees Fahrenheit. 

In case of impingement, Convair has 
designed the launcher and associated 
equipment to be able to resist the 
flame temperatures for a few seconds 
by inherent component and part de 
sign. The designers also have used 
shielding to protect various parts and 
components. 

Ground connections to the missile 
the umbilicals, pneumatic and hydrau- 
lic connections as well as propellant 
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loading lines—are mounted on the 
launcher and automatically disconnect 
at launch. 

Another function the launcher must 
fulfill is weighing the missile to ascer- 
tain that proper propellant loading has 
been accomplished. In the current 
launcher for Atlas, seven strain-gage 
type units are used. They are the onl 
connection between the launcher 
structure and the supporting structure, 
since trunnion pins used in erection ar 
removed. 

The weighing system is capable of 
weighing the total missile within .5% 
at gross weight, which approximates 
250,000 Ib. at launch. Requirement for 
close weight determination is due to the 
necessity for close as possible control 
over the amount of propellant aboard 
when the missile takes off, in view of 
the large effect on range if fuel remains 
unexpended at burnout 

An additional part of the handling 
equipment, in the research and devel- 
opment phase of flight test, is the 
service tower, which is part of the 
launch and service building. This tower 
has platforms at various levels for ac- 
complishing work on the missile prior 
to launch, as well as serving as the 
support structure to which erecting ca- 
bles are attached. Also, the tower is a 
support for raising the re-entry vehicle 
for installation atop the missile prior 


to flight. 


Prelaunch Procedure 


Prelaunch activities on the missile are 
a part of the service tower’s function. 
It is not intentled as an environmental 
protection for the missile, i.e., holding 
it against high winds, etc. In fact, in 
high winds, the tower itself is secured 
to the ground by cables. 

When work involving the tower is 
completed, the unit is drawn back on 
to a movable platform which rolls away 
from the pad. For missile erection, 
lips on the various work platforms are 
drawn up to allow the missile to enter. 
They also draw up for tower removal. 

Strategic Air Command has an over- 
all maintenance concept into which 
missiles and aircraft are fitted, and Atlas 
is no exception. Maintenance of the 
long-range missile is set up to fit within 
the SAC concept, the effort being 
broken down according to function, 
level of skill, time and facilities re- 
quired, as is other SAC maintenance 
work. 

Work on Atlas requires few special 
tools. Closest is the transportation 
trailer which serves as the missile’s 
cradle at all times when the missile is 
not erected. 

Maintenance is divided somewhat ar- 
bitrarily. Pad maintenance is a time- 
sensitive nature, i.e., if it can be done 
in a few minutes, and is a matter of a 
plug-in or unplug, it is done on the 
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INTERNAL pressurization provides structural rigidity for Atlas as it is elevated in new 
erector (above), eliminating need for support by a transportation trailer. The hydraulically- 
powered erector lifts the missile into place with the nose cone in position. Missile is ready 
for propellant loading. The erector will be lowered after erection is completed (below). 
All ground connectioas and umbilicals are attached to missle from launcher. 
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pad. Time allotted is the ruling factor 
here, rather than simplicity or intricacy 
or importance of the operation in- 
volved. Other factors delineating pad 
maintenance time limits are emergency 
war plans, status of backup missiles and 
time needed to replace the missile. 

For work requiring more than the 
pad time allotted, the missile is taken 
down and returned to the Squadron 
Maintenance Area, with the missile 
again on its transportation trailer. In 
this area, the missile can be worked on 
as a unit, or the booster section can be 
taken off and worked on separately. 
rhe tank-sustainer engine section also 
can be worked on. 

[ype and moufft of work which can 
be accomplished in the Squadron Main- 
tenance Area will be a function of learn- 
ing curve for SAC. That is, SAC will 
do as much in the squadron area as it 
finds it can do, according to its limits 
of skilled personnel, availability, etc. 

Maintenance work on the pad will 
not necessarily require skilled personnel. 
In the Squadron Maintenance Area 
however, work up to and including 
sheet metal activities may be accom- 
plished, and it is anticipated that areas 
will be equipped with high pressure 
and high flow rate benches for hy- 
draulics, pneumatics and fuel systems. 
Tools will be mostly conventional hand 
and power equipments. 


Nitrogen Substituted 


Since ballistic missilery is closely in- 
volved with high leak gases, such as 
helium, nitrogen is substituted in the 
squadron maintenance area for the work 
involved. 

Another limit on maintenance will 
be SAC experience and capability in 
maintaining liquid oxygen compati- 
bilitv, which essentially is only super- 
clean housekeeping which is necessary 
for close tolerance valves through which 
liquid oxygen passes. Also, liquid oxygen 
is known for its highly volatile nature 
when it touches impurities. In addition, 
large valves which withstand high pres- 
sures and must open in microseconds 
to allow flows up to thousands of 
pounds per second also require house- 
keeping of a very high order while they 
are being worked on or reinstalled after 
maintenance 

Largest item in the maintenance area 
probably will be test equipment—the 
complex of gear which is required to 
iscertain what is wrong, then check to 
make sure the malfunction is fixed. 

Facilities involved in Atlas ground 
support equipment are designed basi- 
cally around a fixed-type operation, with 
a number of dependent variables. These 
fluctuate according to how “hard” the 
site is, also according to its location 
and the type of terrain. 

An example of variation in facilities 
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AIRBORNE SPECIAL ACTUATOR 


POWERS 7W7 TRIM SYSTEM 





At right, a detail drawing of 
Boeing 707 horizontal sta- 
bilizer trim system. Airborne 
R-1604M5 ROTORAC actua- 
tor drives the screw jack, 
except when ship is on 
autopilot. Design duty cycle: 
5 min. on, 5 min. off at 820 
in.-Ib. max. load, reversing 
every 4 sec. 


Because of its function—operation 
of a primary flight control on 
Boeing's 707 — this Airborne 
ROTORAC large special actuator 
must provide the utmost reliabil- 
ity under almost continuous off- 
on-reverse type operation. And 
its response must be quick, even 
though maximum torque and 
acceleration are limited by spec- 
ification — to avoid inadvertent 
structural overloads. 

To control torque, Airborne de- 
veloped a special friction clutch 
which limits output to 1500 in.- 
lb. maximum and yet will transmit 
1200 in.-lb. under any condition. 
Controlled accelerations were 
achieved by balancing the inertia 
characteristics of all rotating parts 





and of the external load against 
the carefully tailored perform- 
ances of the motor and servo 
clutches. Result: smooth acceler- 
ation from 0 to 180 rpm in 0.4 
second and shock-free reversal in 
1.0 second, both at full load. 

Airborne offers you engineering 
of this caliber to meet needs for 
almost any special rotary or linear 
electromechanical actuator—large 
or small. And where requirements 
are not unique, we provide a line 
of modular-type actuators, devel- 
oped by Airborne to simplify de- 
sign and specification. Just give 
us the facts on your application 
and we will be happy to make a 
proposal. Contact any of our offi- 
ces for further information. 


OPIPRs;ORNZ— 


Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 
HILLSIDE 5, NEW JERSEY « Offices in Los Angeles and Dallas 
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VARIATION OF ULTIMATE STRENGTH/WEIGHT 
RATIO WITH TEMPERATURE 
(of comparable ductilities) 


APPROXIMATE VARIATION OF YIELD 
STRENGTH/DENSITY RATIO 
WITH TEMPERATURE 
MST GAI-4V Titanium Alloy 
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Titanium tops in 
Tapco Group’s Tests 


(Test data courtesy of 
Thompson Ramo Wooldridge) 





ULTIMATE STRESS/WEIGHT RATIO — 


@ 200 400 600 800 


eNOVeene 


Aluminum 7075-T6 

Staintess Stee! 17-7 PH 

Nickel Base Hi-Temp Alloys 
Alloy Stee! 

Stainiess Stee! 403 

1:1 Reinforced Plastic Laminate 
9. Cobalt Base Hi-Temp Alloys 


1000 1200 1400 1600 


TEMPERATURE —"F 


|/DENSITY RATIO—IN. x 10° 





YIELD STRENGTH, 


. 13V-11Cr.-3Ai (all Beta titanium alloy) 


MST 6GAI-4V Titanium Alloy 
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motor case |. * 


strength/weight ratio of 960,000 


cylinder and formed dome of Mallory-Sharon 
6AI-4V titanium alloy. 


New, advanced type, solid-fuel propellants 
... plus the need to achieve maximum 
range ... demand an entirely new look at 
tensile strength/weight ratios in missile 
components. For example, designers can no 
longer tolerate rocket cases whose inert mass 
approximates 20% of total unit weight. 
Today’s goal: hold rocket-case weight to 
less than 10% of propellant weight. 


To achieve this goal, tensile strength/weight Finish machined 6Al-4V titanium alloy dome and cylinder. 
ratios of close to 1,000,000 are required in 

the rocket case. In this range, welded 

heat-treated steels develop severe 

embrittlement and high notch sensitivity 

when subjected to rocket case hoop stresses 

— largely ruling out their use. Titanium 

overcomes these disadvantages, plus 

giving a weight saving of 25% to 38% 

over the best competitive steels! 


Extensive development work and testing 

by the Tapco Group of Thompson Ramo 

Wooldridge has conclusively proved Mallory- “A 
Sharon 6AI-4V titanium alloy to be the 

most suitable material for this application ) = . a 
(see charts at left). It provides the necessary SEE Se SGD pone ot maa on Squaw 
strength and ductility without embrittlement ; 

or distortion. It can be readily welded 

and age hardened to give the welded 

strength/weight levels required. In view of 

titanium’s outstanding advantages and 

continuous reductions in cost, any price 

difference becomes insignificant. 


Thompson’s excellent experience with 

MST 6AI-4V titanium alloy enables this NM A LLO RY Ss HARO N 
leading component parts producer to 

guarantee performance and strength ratios MALLORY-SHARON METALS CORPORATION + NILES, OHIO 
of its titanium rocket motor cases. . . in 

sizes up to 60” diameters, 20-ft. lengths. 


Here’s important proof of titanium’s 
growing advantages in missile applications rvcecsrc producer of Titanium + Zirconium + Special Metais 


... and of Mallory-Sharon’s ability to 
furnish material to meet the most exacting 
quality specifications. For technical 
information or application assistance 

write to: Aircraft & Missile 

Development Dept., Mallory-Sharon 
Metals Corporation, Niles, Ohio. 
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From the engineers who design today's 
aircraft to the ground crews which ser- 
vice them, Roylyn aircraft products are 
well-known and well-liked. Hardly a plane 
flies today without these products which 
have been proven in flight... and are 
preferred for ground servicing. 


FROM THE GROUND UP... these Roylyn 
aircraft products provide the “Best con- 


nections in the world ... or, outer space”. 
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design is available electrical power. At 
some sites, outside power from a com- 
mercial line may be available, but in 
others it might not. In the areas where 
such power is not available, the facili- 
ties design would have to include a 
powerhouse. 

Actual design of the physical facili- 
ties is done by others than Convair. 
Usually an architect-engineer firm has 
this contract, either as a subcontract or 
an associate type contract. In this situa- 
tion, Convair provides the technical 
data, such as loads, power required and 
plumbing, all of which are specific to 
the missile as design criteria. The archi- 
tect firm works from these figures. 

Convair monitors progress of the de- 
sign to ensure that there has been 
proper interpretation of data. Convair 
also, on occasion, makes changes as 
required. 

During construction, Convair con- 
tinues to monitor to make sure that 
there is no deviation from approved 
plans. While a certain amount of lee- 
way normally is allowed in construction 
of ordinary commercial buildings and 
dwellings, there is no room for this 
leeway in the design of ballistic missile 
facilities. This comes under Convair’s 
over-all cognizance. 

An example of a touchy design area 
is the flame deflector, which is ex- 
tremely critical in compliance with its 
shape, dimensions and location. Nature 
and function of the equipment is such 
that either slight dimension changes or 
location variations could cause it to be 
burned into uselessness with a single 
rocket engine hot firing. 


Launch Building 

Most prominent part of the Atlas fa- 
cilities, outside of the blockhouse itself, 
is the launch and service building, which 
also has several other names. This is 
the structure from which the Atlas is 
fired. 

Characteristic feature of the launch 
and service building is the long ramp 
up which Atlas is pushed on its trailer 
to be attached to the launcher. Nor- 
mally, only a small portion of this build 
ing shows above ground, although the 
ramp extends for some distance outward. 

Reason why the building protrudes 
above ground in early configurations was 
primarily because the flame deflector 
must duct away Atlas exhaust at igni- 
tion and launch to protect the rest of 
the building. While the missile might 
well have Gan launched from a flat 
ground pad, it would have been more 
difficult to design the remainder of the 
facilities and equipment which are in 
stalled in the building into such a 
svstem. 

Structural design of the launch and 
service building is critical, since loads 
are involved. These include weight of 
the loaded missile as well as the missile 
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PRESSURIZES MISSILE PROPELLANT TANKS 
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From vest-pocket nuclear generators 
for ocean, arctic and wilderness 
stations —or satellites and 

space systems —to portable power 
reactor systems mecting the 
large-scale requirements of 
military installations, the products 
of Martin's five-year nuclear 
development program are now 
making news... Developed under 
the direction of the AEC, 

the pint-sized 4-pound Martin 
SNAP III thermo-electric 
generator was recently singled out 
for commendation by the scientific 
community. Meanwhile, Martin 

is at work on a portable 

nuclear power plant, designed for 
transport by air, to provide 

power and heat for an 


Air Force installation at 


Sundance, Wyoming. 
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The Nuclear Division 
is one of the 
seven divisions 


of The Martin Company 
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while it thrusts just prior to launch 
Personnel protective environment must 
be provided. 

Other elements in the building in 
clude storage rooms for gases such as 
helium, various equipment and plumb 
ing involved, oxidizer or fuels and the 
valving and power supply from which 
the missile is fueled. Also contained in 
this building are some of the pumps 
which move the fuel and oxidizer from 
their respective storage tanks into the 
missile before launch. 

Early installations had the fuel 
buried some distance from the missile 
while the oxidizer was in the building 
Although the units used at Cape Ca 
naveral were outfitted according to the 
research and development mission, i.c., 
highest safety possible, the 65-1 complex 
at Vandenberg AFB is largely similar 

At launch complex 65-1 the oxidizer 
tank is housed with only a small section 
showing through an open door. How- 
ever, all the plumbing and pumps as 
sociated with getting the oxidizer from 
its tank into the missile are well within 
the protected area of the structure. 
his same is true for the fuel, although 
the fuel tank itself is buried just out 
side the pad area. 

On the 65-2 complex, both the oxi 
dizer and fuel tanks will be within the 
building proper, except for small por- 
tions which may extend a few inches 
bevond the structure limit itself. How- 
cver, all piping and associated plumbing 
will be within the structure and well 
protected during missile launch. 

For both the 65-1 and 65-2 type com 
plexes, present plans call for three 
launch pads per control center. In a 
silo operation, the three-from-one ratio 
would again prevail. 

This would, of course, be changed if 
a complete unitary philosophy were em 
ployed. 

In designing a complete Atlas opera 
tional site, facilities are predicated on a 
per squadron basis, in which a squadron 
is considered the basic operational unit 
and the required number of launch com- 
plexes is provided for the squadron to 
get its complement of missiles away in 
time in case of war. How many launch 
complexes are used by a squadron has 
never been officially revealed but it 
could be estimated from the number 
of missiles which reportedly have been 
acknowledged as strength level of a 
squadron. 

Figure most commonly used is 10 
missiles per squadron. Under the pres- 
cnt operational concept, this most prob 
ably would mean that there would be 
three launch complexes per squadron. 
his way there could be up to nine mis- 
siles on pads available for launch, with 
one missile either in maintenance or 
standby. The time allotted for getting 
missiles away will be very short, indi- 
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cating that all that probably will fly are 
those on the pad and ready to go. 

Under good conditions, two out of 
three missiles available at each launch 
complex should be able to fly. Op- 
timum condition, of course, would be 
that all nine emplaced missiles are able 
and ready to fly. It is doubtful the 10th 
missile would ever be able to be 
launched, since ICBM launch com- 
plexes would be, of course, the prime 
target of enemy ICBMs. Even if anti- 
missile defenses, when they become 
available, will be used at ICBM launch 
bases, officials say it is still problemat- 
ical whether the site could mount and 
fire more missiles after the initial 
launch. 

Water is supplied from a tank farm 
to the launch/service building to cool 
the flame deflector during engine runs. 
A central pumping and supply system 
is provided for all three launch/service 
buildings per —— 

Water is supplied to the launch/ 
service building = other reasons, such 
as in case of a fuel or oxidizer spillage. 
In this case, the standard procedure is 
to water down the entire Ficility. Ad- 
ditionally, substantial amounts of water 
must be available in case of fire, either 
in the missile before launch, or should 
a malfunction occur during launch. 

Also handled in the building is elec- 
trical power distribution. Controlled 
from the blockhouse, this power is used 
in fueling the missile, and performing 
the checkouts. Outside power is con- 
nected directly to the missile, prior to 
changeover to missile power, by um- 
bilical cords which run from. the 
launcher frame itself to the missile. 

For much of the prelaunch activity, 
the pumphouse and powerhouse con- 
trol center is located in the launch/ 
service building. It is during a missile 
countdown prior to launch that control 
is shifted to the blockhouse. 


Thrust Absorption 

These launch/service buildings have 
to be constructed to absorb the missile’s 
thrust upward just prior to launch. 
This calls for a variety of footing con 
figurations, flame deflectors and _ trans- 
verse members, according to the type 
of soil and emplacement of the build- 
ing itself. Usual design procedure has 
been to extend footings into the ground 
vertically for a distance, then to slant 
them outward. Depth is as required. 

Nerve center for the Atlas weapon 
system is in the control center, also 
known as the blockhouse, the heavy 
reinforced concrete structure which is 
closely controlled for temperature and 
humidity due to the electronic equip- 
ment installed. 

Blockhouses at Vandenberg, both 
65-1 and 65-2, are sealed after a certain 
point is reached in countdown. Missile 
and launch/service monitoring during 


countdown, and igniticn and thrust 
buildup prior to launch is accomplished 
by a closed-circuit television, The same 
type of closed-circuit system is used to 
get visual checks on other aspects which 
are best checked this way, rather than 
trying to use periscopes 

Blockhouse distance from launch 
service buildings is largely controlled by 
two factors—safety and line loss from 
the pad to control center. Safety can, 
to an extent, be overcome by adding 
more concrete and reinforced steel to 
the round dome of the blockhouse. 
However, line loss can be a serious 
factor in this situation, since extremely 
accurate readings are required to en- 
sure that the missile and its system 
are being properly actuated, exercised 
and performing within tolerance limits 
prior to launching. 


Backup Missiles 


At Vandenberg, missile storage area 
for complexes 65-1 and -2 is squadron 
maintenance area. Here, missiles are 
kept in backup status, while being 
worked on in maintenance as well. 
Those missiles which currently figure 
in operational plans, i.c., those to be 
fired or which are being used in train- 
ing exercises prior to firing, remain on 
the pad itself. 

Under the former concept of 65-1, 
the missile is left erect. Weather pro- 
tection is furnished by the gantry itselt, 
by sheet metal attachments to it, and 
by canvas protective coverings. 

In complex 65-2, the missile remains 
horizontal, resting on its transporter 
trailer, and with the erector structure 
over it. Canvas or a similar material 
can be thrown over this erector struc- 
ture to furnish protection for the missile 
in this condition. 

In support of its Atlas program, 
Convair has set up what in civilian pro- 
grams would be customer service, desig- 
nated product support. This has line 
status in the Convair Astronautics or- 
ganization and is divided into four 
subordinate activities. These are plan- 
ning and control, service, support cen- 
ter, and base activation. 


Planning Divisions 

Under support planning and control 
are divisions for planning and estimat- 
ing, task control, support data systems. 
Function of this group is to do the 
advanced planning and thinking re- 
quired to keep Convair’s Atlas weapon 
system support program functioning 
adequately both in time and according 
to requirements. 

Support service unit is composed of 
engineering, publications, logistics and 
documentation. This unit takes care of 
the engineering required, much of the 
administrative effort involved in the 
support effort as well as doing most of 
the paper work required, plus such work 


as publications and documentation. 

the support center unit is where 
much of the actual activity takes place. 
The supply unit, quality control, manu- 
facturing control and support center 
function here. Support quality control 
largely functions to ensure that vendor 
items and subcontracting equipment 
and components meet all specifications. 
Manufacturing control makes sure that 
all Convair-made parts, components 
and subassemblies meet specification in 
all areas. 

The support center also performs 
actual manufacturing, remanufactur- 
ing, rework and other efforts required 
in production type efforts in the over- 
all support work. 

A new activity has been brought 
into Convair’s product support pro- 
gram, in the base activation unit. 

This base activation unit functions 
under Convair’s contract to see that the 
Atlas weapon system is delivered to the 
Air Force and turned over to the user 
agency ready for operation. Here, Con- 
vair put its technical knowledge con- 
cerning the weapon system's various 
elements to work in order to ade- 
quately provide the base with the re- 
quired installations to make the weapon 
system operational. 


Field Activity 

In the early research and develop- 
ment work on Atlas, considerable field 
activity was carried out by engineers. 
As the weapon system nears operational 


status, this must be shifted to Air 
Force SAC personnel. These techni- 
cians have considerably different capa- 
bilities than those who were concerned 
with the research and development ef- 
fort. Also, the field is largely new to all 
except a small group at Ballistic Mis- 
siles Division of Air Research and De- 
velopment Command. 

As a result, the Convair experience 
serves to deliver to SAC a base which 
is laid out for optimized activity with 
the Atlas weapon system. Under the 
base activation unit, there are three 
divisions. ‘These are support activation, 
one unit at Vandenberg AFB, and base 
managers being trained for those bases 
yet to be set up. 

In setting up its product support 
program, Convair first had to develop 
the proper method to approach the 
problem. After this had been ascer- 
tained, the company realized that its 
primary function was as an integrating 
contractor at the bases. While much 
of the work is done by other companies, 
either under contract to Ballistic Mis- 
siles Division Corps of Engineers, or to 
Convair, it still remains for Astronautics 
Division to make sure that everything 
dovetails and is workable under the op- 
crational concept to be employed when 
the user agency assumes control of the 
base. 
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THERE IS ROOM FOR YOU 
IN CROSLEY'S INFRARED SYSTEMS 


One of the largest and fastest growing Infrared Systems 
departments in the country has Supervisory and Staff 


positions available for engineers and physicists. 


Areas of interest include long range programs to signifi- 


cantly advance the state-of-the-art in: 


Airborne Defensive Systems 
Airborne Early Warning 
AICBM Detection 
Reconnaissance and Surveillance 
Tracking and Track-While-Scan Systems 
Passive Ranging 
Anti-submarine Warfare 
Mr. JAMES T. DALE 


Director — Scientific and Technical Personnel 


Aveo Crosley 


1329-P ARLINGTON STREET CINCINNATI 25, OHIO 


Professional 
Teamwork 


In the fields of reconnaissance and 
surveillance the effective utiliza- 
tion of infrared requires the con- 
centrated effort of both scientists 
and engineers. 


At AVCO/Crosliey a number of ex- 
citing developments are underway 
to extend the state-of-the art in 
practical applications of basic In- 
frared technology. Current fields 
of interest include reconnaissance 
systems, tracking devices, and 
ranging equipment. Iilustrated 
above is one type of Infrared Track 
and Ranging Unit developed at 
Crosley. 


AVCO/Crosley engineers are an- 
swering the problem of space con- 
quest through the design of sys- 
tems which include, among other 
devices, new concepts of infrared 
detection equipment. 
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TEST g RADOMES TO MIL-R-7705A (ASG) 


e including type II radomes e automatic recording of boresight 
error with overall system accuracy of + 0.1 milliradian (+=) 


The effectiveness of the best airborne radar tracking system can be completely destroyed 
by deflection of the radar beam as it passes through the plastic radome. Now, for the first 
time, radome manufacturers and aircraft firms installing radomes can be completely 
assured of radome quality. CTI Automatic Radome Boresight-Error Measuring System 


For sagen (ot . replaces tedious spot checking with a continuous recording of beam shift across radome. 
and other 


radar systems using In the system shown above, as the motor-driven holding fixture rotates the radome 
shaped-beam under test, the servo-controlled null-seeking antenna on the boom traces the position of 
antennas, this} the deflected radar beam. At the control console, which provides single-point control of 
beom-seeking unit the entire system, three recorders plot the total magnitude and horizontal and vertical 
reploces the components of the beam deflection angle directly in milliradians. Rate of change of beam 
null-seeking unit, : . = . . : , : , 
deflection, essential to missile applications, is readily obtainable from the recordings. 
| Additional features include automatic plotting of antenna patterns with or without 
| the radome and radome transmission efficiency measurements. The system is available 
| in frequencies from S through Ka bands and infrared. 


Engineers: Career opportunities are currently available at CTI! 





CALIFORNIA TECHNICAL INDUSTRIES 


DIVISION OF TEXTRON INC. 
BELMONT 6, CALIFORNIA 


Foremost in Automatic Testing 











BUSINESS FLYING 


DORNIER Do-28 Lycoming engines are mounted to fuselage by stub wings; nose section possibly could be modified for radar. 


Germans Show New Planes at Hanover 


By Edith Walford 
Hanover—Lack of funds is severely 
hampering German aero club’ develop- 
ment and lightplane design. This was 
the overriding impression of Germany's 
third postwar air show held here. 

It was emphasized further by the ap- 
pearance of only one new German de- 
sign out of a total of seven already seen 
at last year’s Hanover show. This was 
the Bussard SR 95, a two-seat side-bv- 
side low-wing lightplane with propeller 
mounted behind the tail. 

During the show, Dornier announced 


mother version of the single-engine 
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Do-27 series, the Do-28. Basically the 
same plane, it is powered with two Ly 
coming engines and has improved 
VTOL and STOL characteristics. It 
will be featured at this vear’s Interna- 
tional Air Show at Paris in June. 

Apart from Dornier’s Do-27 which, 
as last year, was running a shuttle serv- 
ice for visitors from the air show to the 
Hanover Fair proper, German airplanes 
displayed and flown in demonstrations 
were: 

e Bussard SR 95, designed by Alfons 
Piitzer of Alfons Piitzer K. G., Bonn, 
who also designed the Elster. G. Siegel 
of Gauting, an acronautical engineering 
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office, collaborated with Piitzer in the 
construction of the airframe of this new 
model. Two series of the Bussard are 
planned, one with a Porsche 678/1 
65-hp. engine, the other with a Conti 
nental C90-12F 95-hp. engine. The lat 
ter will have enough power reserve to 
enable the SR 95 to be used for glider 
towing. The aircraft has now reached 
its flight test stage. 

eKlemm Ki 107B. Its designers, 
Klemm-Flugzeuge GmbH., Boblingen 
have recently succeeded in selling onc 
in Sweden. The firm considers this first 
postwar sale to the Swedish market very 
promising, because between 1939 and 
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BUSSARD SR 95 two-seat lightplane has the propeller mounted behind the tail section. Aircraft has reached flight test stage. 
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WITH ARC’s NEW TYPE T-25A 360 CHANNEL TRANSMITTER 


As air traffic becomes heavier, pilots are busier 
with more frequent ground communications. To 
meet this growing need in traffic control, ARC 
designed the Type T-25A 360 Channel Trans- 
mitter with the widest range of frequencies — 
more than adequate for today or years to come. 
Weighing only 7.7 pounds including shock mount- 
ing, the T-25A provides complete coverage of 360 
channels at 50 kc spacing between 118.00-135.95 
megacycles. It is a 6-10 watt unit (nominal 8 
watts), providing ample range for planning ap- 
proaches in congested air traffic areas. Power 


consumption of only 2.0 amperes during trans- 
mission on the 28 volt model, plus the 2.0 amps 
input to the receiver dynamotor that supplies high 
voltage. This means little added power drain on 
the electrical system. 

This transmitter is recommended for use with 
ARC’s line of tunable receivers, (R-13B and 
R-19) for a primary communication system on 
small aircraft or as a “back-up” to ARC Type 
210 Transmitter-Receiver on larger aircraft. 


Certified to CAA TSO C-37 Category A and FCC Requirements 


Aiwcratt Radio Corporation soonton, n. J. 


Dependable Airborne Electronic Equipment Since 1928 


OMNI/LOG RECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS * COURSE DIRECTORS © LF RECEIVERS AND LOOP DIRECTION FINDERS 
UNF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) *  INTERPHONE AMPLIFIERS * HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 











Hanover—German Ministry for Eco- 
nomic Affairs is calling for a dual-pur- 
pose lightplane capable of satisfying the 
business or private flying market in Ger- 
many and which also would be suitable 
for export. 

The Ministry specifies its requirement 
as a low-wing airplane with tricycle land- 
ing gear suitable for training, aerobatics 
and towing gliders. It can be either a 
two- or three-seater, of all-metal construc- 
tion and should be powered by either a 
90 or 150 hp. engine. Its cost should be 
about $15,000, which most experts con- 
sider too expensive. 

The largest typical investment that 
could be spent o. such a design would 





German Lightplane Request 


be about approximately $5,000 and Ger- 
man designers say the project could only 
be under taken with financial support 
from the government. They are also 
finding it difficult to combine the two 
basic requirements in one design, claim- 
ing that an ideal plane for business or 
sport flying in Germany is very different 
from the type capable of capturing for- 
eign markets. 

Experts would rather first cater to the 
substantial business or sport flying mar- 
ket at home with the development of a 
simple and much cheaper model and 
then rely on the proceeds from its sales 
to finance the development of suitable 
export models, 











1941 more than 100 Klemm light- 
planes were sold to Sweden. 

© Multoplane RW3. 

¢ Scheibe SF-23A Sperling. 

e Stark Turbulent D. 

 Piitzer Elster. 

eHD 156 Méwe 3-seat high-wing, 
cantilever monoplane, by Heini Ditt- 
mar, head of Méwe Flugzeugbau, Augs- 
Durg. 

rhe Bussard and the Italian-designed 
Piaggio FW/P. 149D all-metal trainer 
ind business flying plane made by 
locke-Wulf GmbH., Bremen, under 
license were the two chief European 
drawing cards in this year’s outdoor ex- 
hibition at Hanover. 

Non-German models on display in- 
cluded: Beech F-50 Twin-Bonanza; 
Cessna 310C; Piper PA-24 Comanche 
250; Mooney Mark 20; Piaggio 
P.136L-2; Helio H-391B Courier and 
the Avions Fairey eee ) T.66 Tipsy 
Nipper powered a HEPU Volks- 
wagen engine. 

This selection of best production 
inodels of foreign manufacturers seemed 
to stress the air of gloom prevailing 
among German designers displaying 
only one or two prototypes. 

Private flying in Germany is as yet 
1 rich man’s hobby or confined to a 
handful of top executives, rather than a 
recognized convenient means of trans- 
port within the reach of a growing num- 
ber of enthusiasts. 

Owners ef private planes totaled only 
600 last year; this number could be in- 
creased appreciably if recent repeated 
ippeals for assistance in the form of a 
substantial government subsidy had 
done any good, say German experts. 

There is no lack of German talent or 
initiative, but in postwar years most de- 
signers of this type of aircraft have 
exhausted their own capital in their 
struggle to get going. They conse- 
quently regard the slowly but surely 
expanding market for foreign, chiefly 
\merican, designs with envy since they 
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are unable to bring their own projects 
much beyond the drawing board or 
prototype stage. 

One German designer told Aviation 
Week to imagine what the cost of 
one single Starfighter would mean if 
spent on German lightplane develop- 
ment. Lacking substantial orders, they 
can’t afford to make more than one or 
two prototypes on speculation, so that 
the few available remain far too ex- 
pensive compared with the much more 
refined and luxurious foreign models. 
Most Germans who can afford planes 
either satisfy their needs in the sec- 
ond-hand market or go as far afield as 
the U.S., Italy or the U.K. to purchase 
them straight from the factory. 

German aero clubs are suffering much 
the same fate from lack of funds de- 
spite the good job they are doing with 
the limited capital available and at- 
tracting the youngsters who are Ger- 
many’s badly needed future aeronauti- 
cal engineers and pilots. 

The static exhibition was smaller this 

year, numbering only about 110 aero- 
nautical instrument and accessory mak- 
ers compared with approximately 160 
last year, but featured bigger and more 
attractive individual displays. Outstand- 
ing among these were: 
eBMW Triebwerkbau GmbH., Mu- 
nich, showing its new 50-hp. all-purpose 
gas turbine engine, the BMW 6002. 
e Porsche K.G., Stuttgart-Zuffenhau- 
sen, which featured the recently intro- 
duced, more powerful, Porsche aero 
engine Type 678/4. Takeoff power of 
this fourth in the Porsche aero engine 
series is 75 hp. Rhein-Flugzeugbau, 
Krefeld-Uerdingen, has already adopted 
it to power this company’s RW 3 mul- 
toplane. 

As last vear, the Martin-Baker ejec- 
tion-seat stand drew a good deal of 
attention. The German Defense Min 
istry is known to be considering equip- 
ping all Luftwaffe aircraft with this 
type ejection seat. 








Teflon* tubing is well known to be chemi- 
cally inert, to resist abrasion, and to stay 
flexible at extreme temperatures. 

For mechanical, chemical, aeronautical and 
electrical uses, extruded of Teflon 
and other plastics bearing © FLEXITE 
trademark assure you perform- 
ance through precision manufacturing by 
MARKEL—with whom excellence has been a 
credo since 1922. Name need; let 
Markel send samples and 


MARKEL 


SINCE 192 


L. FRANK MARKEL & SONS 


Norristown Pennsylvania 
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ON DUTY TO PROVIDE 
TOP MOBILITY 
FOR A MODERN AIR FORCE... 
CESSNA U-3A 


a 


& Fast, efficient travel is assured 
the U. S. Air Force recruiting 
teams with Cessna’s U-3A. 


Because of its exceptional performance, 
range, operation and maintenance economy— 
and its adaptability as a light cargo carrier— 
Cessna U-3A’s are being used extensively 
for administration transportation and in 
support missions throughout the Air Force. 
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DORNIER Do-29 research aircraft will be used as a flying testbed to study VTOL and STOL problems in Germany. 


Dornier Builds Do-29 STOL Plane 


Munich—Germany’s newest research 
aircraft, the twin-engined Dornier Do-29 
flying testbed, was developed as a joint 
effort by Dornier and the Deutsche 
Versuchsanstalt fiir Luftfahrt (DVL) 
and was financed by the German De- 
fense Ministry. 

Purpose of the aerodynamic testbed 
is to investigate some of the problems 
of STOL and VTOL aircraft, as well as 
those of the unusual powerplant instal- 
lation. Engines are twin-geared Lycom- 
ing GO-480s, driving pusher three- 
bladed propellers. But the general shape 
of the installation hints at the eventual 
use of turboprop power. 

Germans are known to be interested 
in VTOL and STOL aircraft for two 
basic programs involving their own 
designs: a Mach 2 fighter and a small 
tactical transport. Obvious application 
of the Dornier project would be to the 
latter design; the fighter projects are 
being planned around clustered light- 
weight, high-thrust turbojets. 

Basic airframe of the Do-29 is that 
of an extensively modified Do-27, with 
major redesign taking place in the wing 
center section and forward fuselage. 

Span of the Do-29 has been in- 
creased to 43.3 ft., and wing area is 
now 234 sq. ft. With the increased 
gross weight of 5,290 Ib., the wing 
loading of the new research craft is 22.5 
psf., compared to the 16.2 psf. figure 
of the Do-27. This is nearly a 40% in- 
crease. 

Wing section of both Do-27 and 
Do-29 is a modified NACA 23018 air- 
foil. 

Fuselage has been strengthened by 
external stiffeners, two on each side and 
three on the bottom. This is to handle 
both the increased air loads and to 
stiffen the side panels against the oscil- 


AVIATION WEEK, June 1, 1959 


AEDAOAIL AIITIC ATI 


latory forces caused by the tip vortices 
from the propellers. 

Vertical tail has increased area and 
height compared to that of the Do-27, 
and a dorsal fin has been added. Addi- 
tional rudder area has been provided 
for low-speed control. 

Cockpit has been built around a 
single pilot and is equipped with a 


Martin-Baker type ejection seat. Land- 
ing gear looks like the standard Do-27 
installation with additional drag and 
side-load links. Tail wheel is com- 
pletely new. 

Plane was first flown last year in De- 
cember, says the company, and it will 
be used in an extensive flight test pro- 
gram of VTOL and STOL problems. 
No production of the plane is planned, 
and Dornier emphasizes that the air 
craft is purely a test vehicle. 





U. S. Business & Utility Aircraft Shipments 


March 1958 
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INTERIOR of the Georgia Nuclear Laboratory reactor building is shown during the reactor installation. The concrete pit below was 
filled with water before the reactor went critical. After tests have been completed, the reactor is shielded by lowering it into the pool. 


The reactor building is largely aluminum so that it “cools” quickly and may be entered relatively soon after a test. 


Tests Simulate Nuclear Flight Environment 
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EQUIPMENT P. 

ORAS PUCR Pan FLAT CAR WITH oJ 
SYSTEMS TEST PANELS 

REACTOR is shown out of its pool, with three aircraft systems on flatcars in their test 

positions. The crew handling the test is in a buried concrete building about 50 ft. away. 





By J. S. Butz, Jr. 


Dawsonville, Ga.—First U. S. testing 
of major subsystems for a nuclear-pow- 
ered aircraft under operational condi- 
tions will begin early this month at the 
Georgia Nuclear Laboratory operated 
for the Air Force by the Georgia Divi- 
sion of Lockheed Aircraft Corp. 

At this new facility, it is possible to 
simultaneously subject six flatcar loads 
of equipment—landing gear, control and 
communications systems, etc.—to nu- 
clear radiation while the equipment is 
operating as it would in flight. Altitude 
conditions, high and low temperatures, 
vibration, humidity, ozone atmospheres 
and other aspects of the flight environ- 
ment can be simulated by placing the 
test systems in aluminum pressure ves- 
sels as they are cycled through the 
sequences required during an opera- 
tional lifetime. 

A completely new dimension in radia- 
tion testing will be opened by this 
laboratory, designated Air Force Plant 
67, because, in the past, materials and 
equipment tests have generally been 
limited to small specimens that could 
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LARGE PIPES which supply coolant water to the large radiation effects reactor are shown with the reactor in the “up” position (left). The 
flexible joints which allow the pipes to follow the movements of the reactor are in the lower portion of the photo. Purified water is used in 
the pit as well as for coolant. Critical experiment reactor (right) is used for low power experiments and to calibrate fuel elements for 


the large radiation effects reactor used to irradiate aircraft systems while they are in operation. 


be placed inside a reactor, and it has 
not been possible to irradiate many 
units at one time. Very little data on 
the effect of radiation on aircraft svs 
tems during operation is available 
through direct testing because of the 
strict size limitation which has pre- 
vailed until now. 

Therefore, radiation testing to date 
has centered around small components 
of large systems and specimens of basic 
materials. It has been possible with this 
type of data to determine the feasibility 
of using various systems in a nuclear 
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powered aircraft. However, going be- 
vond the proof of feasibility to the 
problem of designing the most effi- 
cient svstems for radiation environ- 
ments will require large amounts of 
detailed data such as that which can 
be supplied by the laboratory at Daw- 
sonville. 

The Georgia Nuclear Laboratory 
came into being after Lockheed received 
an Air Force contract for the design, 
construction and operation of such a 
facility. A single group under Dr. J. C. 
Flack and Dr. Maurice Miller has been 


LEAD & WATER SHIELD 


FLAT CAR WITH ENVIRONMENTAL 
CONTROL EQUIPMENT - TEMPERATURE, 
PRESSURE, HUMIDITY, OZONE 





in charge of the laboratory through all 
three of these phases. 

It is located on 11,459 acres of 
wooded, hilly ground in an isolated 
section of Dawson County about 50 mi. 
north of Atlanta. This remote location 
was chosen because of the initial de- 
cision to use a 10 megawatt reactor with 
collimation shielding (some portions of 
the reactor are shielded and some are 
not) above ground to irradiate the test 
specimens. 

Personnel who control the reactor 
and the tests are housed underground 
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CONCEPTUAL DRAWING of a test system mounted inside an altitude chamber on a flat car is at left. This chamber is made of aluminum 
so that it will not distort the flux field to any great extent. Power car behind is heavily shielded. Mockup of the hot cell (right) needed 
for dismantling and inspecting systems after they have been irradiated is used for a dress rehearsal before the test to make certain that all 
necessary work can be done remotely. It takes about a year of some daily practice for a man to become expert with manipulators. 
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__.NEWS IS HAPPENING AT NORTHROP. © 





AIRBORNE! FIRST LOW-COST SPACE AGE AIRCRAFT! 


USAF-NORTHROP T-38 TALON ANSWERS AIR TRAINING COMMAND 
NEED FOR A SAFE, ECONOMICAL TRAINER FOR SPACE AGE AIRMEN 





For U.S. Army’s Hawk, Nortronics 

e designs, produces airframe and all 
ON mechanical ground support as ma- 
TRO jor subcontractor to Raytheon Co. 


Latest Radioplane answer to 

U.S. Armed Forces’ drone needs 

y “ww: is the supersonic, sophisticated 
oP . 

oPpY USAF XQ-4 type target drone. 


Northrop’s N-156F multi-purpose 
fighter, a high-performance weapon 
system at minimum cost, now being 
developed under USAF contract. 


NORTHROP’S T-38 achieves successful initial flight 
test at Edwards Air Force Base — offers USAF space 
age airmen supersonic training with twin-jet safety. 


\ The T-38 pioneers a new Northrop family of lightweight, 
low-cost manned aircraft. It is a breakthrough reflecting NORTHROP 
= —iuccceucen eae 
a , press Beverly Hills, California 
ing problems of present and future defense. Latest tool: the Norair- 
created Performance And Cost Evaluation Program called PACE. 
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Actuator Photo: Courtesy Armament Division, Universal Match Corp., St. Louis, Mo. 


SE HISTORIES 


N/D precision ball bear- 
ing end play surpasses 
needs of linear actuator 
application. Moreover, 
bearing is lubricated for 
extended service against 
severe climatic condition. 


"fm Production Boll Bearings Give 


CUSTOMER PROBLEM: 

Manufacturer experienced rejects in B-52 aileron 
trim tab actuator inspections because over-all 
linear motion could not be held to specified limits. 


vOLUTION: 

To hold linear actuator end play to proper toler- 
ance, the thrust-supporting ball bearing end play 
had to be held to a maximum .003”. N/D Sales 
Engineer, working with the manufacturer, recom- 
mended New Departure low cost single row pro- 
duction ball bearings with standard N/D close 
internal tolerances. Extensive testing proved that 
these N/D production ball bearings surpassed 


Low Cost Answer Jo B-$&2 Actuoror Prob/em/ 


specifications, assuring end play .001” less than 
allowed limits. Most important, these high preci- 
sion N/D ball bearings supplied definite cost 
advantages over the previous bearings used which 
required costly hand selection. All this, thanks to 
New Departure’s advanced inspection techniques. 


If you’re experiencing a bearing problem, or 
questionable costs in production, why not call on 
New Departure? There’s probably an N/D pro- 
duction ball bearing that will meet your speci- 
fications, or exceed them . . . and possibly at an 
over-all cost reduction! For more information 
write Department G-6. 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING POLLS LIKE A GALL 








in reinforced concrete buildings. The 
remainder of the buildings are located 
at least 8,000 ft. from the test area and 
the reactor so that people may work in 
them under normal conditions. 

The decision to clear a large area 
around the reactor and use distance as 
a radiation shield saved large sums of 
money as compared with the alternate 
construction plan of housing the reactor 
and large irradiation area in a heavily 
shielded building. The exact amount of 
the savings, however, is difficult to 
determine, since the configuration of 
the laboratory has changed in a num- 
ber of ways from the original plans. 

A primary advantage of the present 
shielding configuration is the manual 
accessibility to the irradiation area after 
reactor operation. This is a feature not 
readily attainable in a heavily shielded 
irradiation building because the shield- 
ing becomes highly radioactive and re- 
mains so for a long period. 

Usefulness of the present laboratory 
extends well beyond the nuclear air- 
craft program. Systems for all types of 
nuclear engines for aerial and space 
use can be tested at Dawsonville during 
their development. All types of nuclear 
powerplants, regardless of how heavily 
they are shielded, have some subsys- 
tems which must operate in radiation 
fields and could be tested to advantage 
at Dawsonville. Most test work, how- 
ever, probably will be connected with 
vehicles that fly and carry divided or 
shadow shields for the reactor. 


Commercial Inquiries 


Around 300 companies have been 
supplied with detailed data on the facil- 
ities at GNL and about 90 of these 
have made inquiries concerning the 
testing of specific systems. Many of 
these requests concerned commercial 
nuclear equipment. Assignment of test- 
ing times is a responsibility ef the Air 
Force, and it is probable that the bulk 
of the tests during the next few years 
will involve military equipment as the 
development of nuclear aircraft, rockets 
and other flight vehicles is accelerated. 

Expansion of GNL is feasible be- 
cause of the large amount of unused 
land at the facility. There is room to 
construct above ground test establish- 
ments for nuclear powerplants or shield 
design, again using the principle of 
shielding with distance. Such test units 
could be supported by the shops and 
facilities now existing at the laboratory. 

A new test reactor also is receiving 
consideration in tentative expansion 
planning. This reactor would be of the 
pulse type that would allow a much 
greater range of radiation exposure rates 
during tests and flux densities several 
orders of magnitude higher than now 
possible. 

The present Radiation Effects Re- 
actor is similar to the other test re- 
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actors now in use and does not have 
the rapid power change characteristics 
of either the pulse reactor or some of 
the reactors being developed for flight 
ey 

The current reactor can alter its 
gamma to neutron ratio from 2.1/2 to 
14/1 to simulate various operating con- 
ditions and can reproduce the radiation 
fields of steady state flight. 

The extensive facilities required to 
rapidly handle a large number of irra- 
diation tests is probably best explained 
by following a typical test through 
GNL. The first test article is an ARC- 
34 ultra high frequency communica- 
tions set and the second will be an 
electro-hydraulic system using landing 
gear components. These first tests have 
a two-fold purpose. They will provide 
useful radiation on the test specimens 
and also will give the operating crews 
their first “hot” experience at the new 
facility other than the calibration of the 
test area flux fields that has been in 
progress since the reactor first went 
critical last Dec. 14. 

The first two tests are completely 
internal projects at the laboratory. 
Most of the tests to follow will be 
performed at the request of some out- 
side contractor, including other Lock- 
heed divisions. The system to undergo 
irradiation probably will be supplied by 
the company buying time at GNL. 
Any modifications to the test system 
necessary to accommodate instrumenta- 
tion and power supply facilities at GNL 
and to make sure that remote dis- 
assembly is possible will be worked out 
between laboratory personnel and the 
contractor. Modifications agreed upon 
can be accomplished either in shops 
at GNL or else at the contractor’s 
plant. 


REACTOR BUILDING is in the center of the test site. 


When the test system is delivered 
to Dawsonville, it goes to the Radia- 
tion Effects Laboratory and is mounted 
on standard gage flat cars with 10 x 15 
ft. beds made of aluminum and filled 
with water. This type bed helps to 
shield the steel wheels, springs, etc., of 
the car’s running gear and the materials 
of the instrumentation “mating board” 
which remains radioactive for some time 
after being irradiated. 

Conceptual plans have been drafted 
for constructing pressure vessels and 
other environmental chambers to house 
the test systems during irradiation. 
Exact design of these chambers will 
depend upon the type system under 
test. No attempt to design large uni- 
versal chambers will be made until ex- 
perience shows exactly what will be 
necessary to handle a major percentage 
of aircraft subsystems. 

One primary design point concerning 
all of these environmental chambers is 
that they will be constructed of alu 
minum which is not greatly affected 
by radiation. This metal has a low cap 
ture cross-section so it does not distort 
the flux field to any great extent and 
it also has a minimum “cooling” period 
after irradiation before it can be ap 
proached safely 


Dress Rehearsal 


Once the test system has been 
mounted on the flatcar or cars, a com- 
plete dress rehearsal is held in an effort 
to make sure that all instrumentation 
and remote control devices function 
properly. Remote disassembly of the 
system is checked in a mockup of the 
heavily shielded “hot” cell in which 
the system will be inspected after irra- 
diation has been completed. 

Each test system probably will re- 


The railroad used for transporting 


test systems branches into six tracks that lead to the six positions close to the reactor. 
Reactor building is 8,000 ft. from the nearest unshielded and inhabited building. 





BRIGHT DISPLAY 


. ...WITH A MEMORY 


Raytheon’s two-gun memory tube makes 
possible MEMRAD,* a new approach 
to radar data display. In addition to its 
other capabilities, MEMRAD adds a 
new dimension in improving the detect- 
ability of targets by making possible the 
correlation of scan-to-scan data. 

The PPI display is a continuous bright 
picture presentation, eliminating the 
conventional! bursts of information. The 
system permits viewing with normal 
room illumination at any number of 
locations on standard TV-type monitors. 
Manual! plotting is eliminated entirely. 





PROFESSIONAL ASSOCIATION WITH A FUTURE 


Raytheon has excellent openings for qualified engineers and physi- 
cal scientists with BS or advanced degrees interested in systems, 
development, design or manufacturing engineering of complex elec- 
tronic equipments. Please write Donald H. Sweet, Government 
Equipment Division, Raytheon Company, 624 Worcester Road, 
Framingham, Massachusetts. 


Engineering Laboratories: Wayland, Maynard, Sudbury, Mass.; Santa Barbara, Calif. 
Manufacturing Facilities: North Dighton, Waltham, Mass. 


GOVERNMENT EQUIPMENT DIVISION 


Excellence in Electronics AEROSPACE 








quire some special tools for the manipu- 
lations to accomplish this remote con- 
trolled disassembly. An indication of 
the magnitude of the remote handling 
problem is that it takes approximately 
one year of a little daily practice to 
qualify a man as an expert with a ma- 
nipulator. System disassembly with ma- 
nipulators is not appreciably longer, 
however, than under direct contact 
conditions if the manipulator operator 
is an expert and has practised a few 
times with the system in question. 

After the operation of the test sys- 
tem and its instrumentation has been 
double checked, it is ready to be trans- 
ferred to the reactor site. An unshielded 
manned locomotive is used to make the 
transfer of the “cold” test article. For 
“hot” work, spacer cars are used be- 
tween the operator’s locomotive and 
the test cars. It is about 2.5 mi. along 
the track from the Radiations Effects 
Laboratory to the reactor building. The 
train cannot pass through a fence 3,600 
ft. from the reactor until a number of 
checks are made to see if the residual 
radiation from the previous test is 
low enough for the train’s crew to 
approach the reactor building for a 
brief period. 

Once this has been established, the 
test car is pushed into position where 
it is automatically locked in. 

All instrumentation and power leads 
from the test system on the flatcar are 


brought to a board underneath the car. 
This board mates with a similar board 
between the tracks as the car is rolled 
into position. This is the only connec- 


tion necessary to tie the car into the 
data gathering and control system in 
the underground buildings which house 
the test personnel. 


Reactor Raised 


lhe irradiation begins after the proper 
conditions have been established in the 
environmental chambers housing the 
test systems. The heterogenous, water- 
moderated and cooled reactor is raised 
out of the large pool of water which 
shields it between tests and is brought 
to the proper power level. Some tests 
conducted at this facility will run for 
several days and some will continue for 
weeks depending upon the mission 
simulated. Nuclear-powered aircraft will 
be employed for missions lasting up to 
one week under present Air Force plans. 

There are six locations for flat cars 
around the reactor pool which pro- 
vide a total radiation volume of about 
5,790 cu. ft. and an exposed frontal area 
of about 400 sq. ft. Two methods are 
available to control the amount of 
radiation the test systems on the vari- 
ous flatcars receive. First, the positions 
of the system on the flat car may be 
varied by the length of the car—about 
15 ft. Extensions also may be attached 
to the car to place the test systems 
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appreciably closer to the reactor. 

Second, the reactor is surrounded by 
a tank divided into sections, and this 
tank may be remotely filled with water 
and drained during a test to vary the 
gamma-to-neutron ratio. 

Part of this shield tank may be re- 
moved for special tests and replaced 
with an environmental chamber for 
small test systems. 

Safety measures employed during the 
test include an automatic system to 
“scram” the reactor or to shut it down 
and lower it into its pool of shielding 
water should there be a sudden tem- 
perature rise in the reactor, a failure of 
the main power system which would 
stop the instruments monitoring the 
reactor’s performance, a sudden buildup 
of the neutron population or a loss of 
coolant flow—in short, if there is any 
failure of a system connected with the 
yeactor. 


*‘Scram’ System 

The automatic “scram” system is 
built around an electromagnet which 
holds the control rods out of the re 
actor. Power to this magnet is cut as 
soon as any of the above situations 
occur and the control rods are lowered 
by their own weight into the reactor. 
Gravity then lowers the reactor to the 
bottom of its shield pool. An emer- 
gency flow of cooling water to take 
the afterheat from the reactor is as- 
sured from a large tank of water located 
on a little hill above the reactor. This 
tank drains through the reactor into 
another tank next to the creekbed be 
low the reactor building. 

Present plans are to keep tests run- 
ning to the laboratory on a three-shift 
basis. Each shift will consist of six 
hours of irradiation and reactor opera- 
tion and two hours with the reactor 
“scrammed” to change shifts and check 
equipment in the underground opera- 
tions building. 

Cooling off periods for maintenance 
tasks above the ground vary with the 
distance that the crew can keep between 
itself and the reactor building and the 
type of systems which have been under- 
going tests. Strength of the radiation 
field varies as the square of the distance 
from the source. Some of the systems 
which will be irradiated will become 
very radioactive and cannot be ap 
proached for over 100 hr., while some 
will cool down enough within an hour. 

Flatcars with the test systems aboard 
can be automatically ejected from the 
reactor building, and they will roll 
downhill for a 1,000 ft. or more. The 
locomotive and spacer cars then pick 
them up and take them to a remote 
location for cooling. Placing new cars 
in the reactor building for test is then 
a question of how radioactive the other 
test systems in the building have be- 
come. The cooling period before new 


cars can be brought in may then run 
to several days or only last a few hours. 

Post-test inspection and disassembly 
takes place in the “hot” cells of the 
Radiation Effects Laboratory where the 
test system flatcars are taken after spend- 
ing a time in the cooling area. There 
are four of these cells. The first is used 
essentially for major disassembly of the 
test system, and the others are em- 
ployed for making more detailed inspec- 
tions of radiation damage. Four wall- 
mounted manipulators are provided in 
each cell and one large overhead manip- 
ulator can be used in the first two cells. 
An overhead crane of 15-ton capacity 
is available for all four cells. 

Observation of systems in the cells 
is through windows, periscopes and 
closed circuit television. Power and 
instrumentation leads also are available 
so that the test systems may be run in 
the “hot” cells. Such post-test running 
determines the extent of the recovery 
of any of the system components if they 
failed during the irradiation. 

When the radiation level of the vari- 
ous parts of the test system have 
dropped low enough, they are taken 
into “warm” laboratories where they 
are inspected and tested for brief pen 
ods by laboratory personnel. 

Operation of the GNL testing facili 
ties 1s primarily divided between three 
groups. One group has charge of the 
test systems. One is concerned solely 
with the safe operation of the reactor 
and the third is responsible for making 
nuclear measurements in the test area 
and the entire laboratory facility. These 
three groups are assisted in many ways 
by other groups which study methods 
by which the operation of the labora- 
tory as a whole might be improved. 


Needed Service 


One of the services needed at the 
laboratory is a very accurate forecast 
of the local weather conditions. The 
reactor is located in a slight hollow, 
and it cannot be operated if there is 
a severe temperature inversion below 
300 ft. which would tend to trap 
gaseous radiation products. A tempera- 
ture forecasting system has been devel 
oped which can predict temperatures 
up to 300 ft. to +2.5 deg. for a 24-hr 
period. Instrumentation used for this 
prediction is a 320-ft. tower with tem 
peratures read at five levels and wind 
speed at three. This system has been 
in operation for three years. 

Background radiation levels in the 
atmosphere and in the soil and water 
around the facility also have been 
taken for two and one-half to three 
years so that it will be possible to accu- 
rately determine just what changes take 
place. An extensive system of moni- 
toring these changes has been designed 
at GNL and is one of the elaborate 
safety precautions in operation there. 
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Above are three stages in development, showing Stavid advances in high density 
packaging. Result: less cost/volume/weight. 

Unit A, a portion of a guidance system developed in 1955, was redesigned by 
Stavid in 1958 to adapt it to mechanized assembly techniques. Although no 
attempt was made at miniaturization, Stavid achieved a 70% volume reduction 
and a 60% weight reduction—and added a regulated power supply. (Unit B). 
Unit C is the package, miniaturized through the use of solid state components. 


As a result of years of experience in designing for semi-automatic and mechanized 


assembly, Stavid has developed an important capability that of reducing 
volume, weight and production costs . . . and at the same time providing greater 
reliability, producibility and maintainability in all types of electronic equipment, 
including the most sophisticated systems. 


OTHER STAVID PROJECTS INCLUDE: 
Video Distribution System * Precision Pulse Measuring Set * Go No-Go Test Systems 
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FP. T. POLITICA, Special Projecte 
Engineer, has specialized in the 
development and evaluation of 
electronic equipment, utilizing 
mechanized assembly techniques. 
He is presently engaged in a pro- 
gram of miniaturization involving 
complex missile systems. 
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COMPARATIVE analysis of all available long range communication techniques, including satellites, has been made by Massachusetts 
Institute of Technology's Lincoln Laboratory. Parameters included in graph above are range, reliability, capacity, and cost-per-bit-per-mile. 


Systems Integration Is USAF Hurdle 


By Philip J. Klass 


Dayton—Most formidable task facing 
the Air Research & Development Com- 
mand today, and probably for the next 
decade, is the technical integration of 
the USAF’s, many different electronic 
ground environments to ensure precise 
coordination and control of aero-space 
vehicles and weapons. 

This was the view expressed here 
during the National Conference on 
Aeronautical Electronics (Naecon) by 
William J. Sen, Technical Director for 
Electronics in ARDC’s Systems Man- 
agement Directorate. 

Air Force has learned that to achieve 
desired system performance, the envi- 
ronment must be analyzed, designed 
and implemented as a system to avoid 
ending up with a huge “non-operating 
clectronics-do-it-yourself-kit,”” Sen said. 

Current Air Force thinking is that 
an industry team is required to provide 
the many varied capabilities needed to 
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develop, design and fabricate such com- 
plex electronic ground environments. 
These systems require capabilities in 
long-range sensors (radar, infrared, etc.), 
computers and data processing, com- 
munications and switching, situation 
displays and control. A substantial por- 
tion of the effort also involves architec- 
ture, brick-and-mortar construction and 
installation engineering. 


Pressing Problems 


In addition to the problem of co- 
ordination and integration between 
alert and warning systems, vehicle and 
weapon control and guidance systems 
and support systems, Sen cited several 
other pressing problems: 
¢ Man-machine relationship: The mili- 
tary commander who uses these elec- 
tronic systems must be able to “con- 
verse directly” with the computers, 
bypassing the computer programers who 
currently are interposed between him- 
self and the machine. The problem will 


become more serious as new, more so- 
phisticated computers come into use 
There is an urgent need, Sen said, for 
computer programing research aimed 
at improving this man-machine rela- 
tionship. 

© Reliability: 

ronments will 


Electronic ground envi- 

use millions, perhaps 
billions of components, multiplying 
current reliability problems. Sen ex- 
pressed the hope that current research 
in molecular electronics may provide an 
answer. He also said that new data 
transmission media with greater reli- 
ability than present radio communica- 
tions must be developed to provide 
inter-system data transfer. 

One way to reduce the complexity 
of electronic ground systems, such as 
SAGE (Semi-Automatic Ground En- 
vironment) and also minimize the pos- 
sibility of disruption due to enemy 
electronic countermeasures, is through 
use of small self-contained inertial guid- 
ance systems im interceptors and mis 
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Horizontal Situation Indicator 


Horizontal Situation Indicator, developed by Collins Radio Co. for Air Force integrated 
instrument panels, combines information formerly displayed on several indicators in a 
single five-inch instrument. New instrument displays aircraft heading, selected heading, 
heading error, bearing and distance to Tacan facility, destination, target or waypoint and 
the navigational or computed course and course deviation, the direction of travel along 


the course and the mode of operation being displayed. 


Instrument development was 


sponsored by Wright Air Development Center's Flight Control Laboratory. 


siles that now rely upon radio control, 
John R. Moore told Naecon. Moore 
is vice president and general manager 
of North American’s Autonetics Divi- 
sion. 

Here are some of the new inertial 
guidance applications suggested by 
Moore: 

e Interceptors, outfitted with inertial 
guidance, would not need to be con- 
tinuously guided by SAGE computers 
via data link to the vicinity of the target 
where their own airborne radars can 
take over. Instead, it would only be 
necessary to transmit a brief message 
to each interceptor, giving the location 
of its target, after which the inertial 
system could navigate the interceptor 
to the target. Up-to-date information 
on target information could be peri- 
odically transmitted to the interceptor. 
This, Moore said, could reduce the re- 
quired target tracking capacity of SAGE 
computers and their associated data 
link facilities. 

e Air-to-air missile, outfitted with a 
small inertial system, could navigate 
along a predetermined flight path to 
the target impact point, set in just 
prior to launch, requiring only occa- 
sional radio signals from the interceptor 
to update information on target posi- 
tion. Inertial guidance could also be 
used by surface-to-air missiles in similar 
manner, greatly increasing the traffic 
capacity of the ground-based guiclance 
system. 

~ Results of a comparative analysis of 


all available long-range communication 
techniques, including satellites, in terms 
of range, capacity, reliability and cost 
was reported by W. E. Morrow, Jr., 
of Lincoln Laboratory. Included in the 
analysis were: ground wave, ionospheric 
reflection, submarine cable, microwave 
link, tropospheric scatter, ionospheric 
scatter, meteor burst, an active satellite 
and two types of passive satellites. 

Transmission cost figures, which 
Morrow emphasizes are only approxi- 
mate, were calculated on a cost-per-bit- 
mile basis. This is equal to annual 
equipment depreciation and mainte- 
nance cost divided by the product of 
system capacity in bits per year and 
the system operating range. 


Satellite Relay 


Design parameters for an active real- 
time satellite relay, employing frequency 
shift keying (FSK) and frequency modu- 
lation, were described by John K. Webb 
of General Electric’s Light Military 
Electronics Department. 

If the satellite incorporates means for 
stabilizing its attitude relative to the 
earth, it should be possible to use a 
small, simple helical antenna which 
will provide desired circular polariza- 
tion, yet not be large enough to shield 
solar cells from the sun, Webb said. 
Based on operating at 300 mc., and 
a ground receiver noise figure of 6 db., 
Webb said that a satellite transmitter 
power of 10 watts should provide a 15 
db. margin over threshold signal level. 






Utilization of transistors and other 
solid-state devices is fast approaching 
the point where practically all avionic 
equipment will use solid-state devices 
for power ranges of less than one watt 
and frequencies under 100 mc., Maj. 
Gen. M. C. Demler, USAF Director 
of Research & Development, told 
Naecon. This solid-state dominance 
probably will be extended to all avionics 
equipment in the range below 1,000 
mc. and 0.2 watt in the future, he 
predicted. 

Discussing the objectives of ARDC’s 
new program in molecular electronics 
(AW April 27, p. 54), Demler said 
that Air Force hopes to reduce size of 
an infrared target seeker from the pres- 
ent 5 in. x 30 in. dimensions to only 
5 in. x 2 in. through application of 
molectronics. 

Demler said that ARDC headquar- 
ters is investigating the possibility of a 
mechanized system of reporting which 
would enable each ARDC center to 
report changes in status of each of its 
programs, initiation of new work, com- 
pletion of old work and other important 
information less than 24 hr. after the 
action was taken. 

Dr. S$. W. Herwald, vice president 
for research at Westinghouse Electric, 
suggested that the military services may 
be intruding on prerogatives that indus- 
try considers to be its own. The West 
inghouse official said that defense con- 
tractors are accustomed to being told 
what to build, how to build it, and 
what to build it with, but now they are 
being told what organizational struc- 
ture they must have to perform the job. 

“In fact,” Herwald said, “some have 
been told that they will not be con- 
sidered as acceptable bidders unless 
they have an organization which is like 
the model. To reach into the contrac- 
tor’s organization and say who shall 
report to whom, what blocks must ap- 
pear on the organization chart, what 
titles must appear in the blocks, is con- 
trary to the best interests of the govern- 
ment.” Herwald said each bidder 
should be allowed to organize in the 
manner which best enables him to do 
the job. The important criteria should 
be on-time, low-cost performance, he 
explained. 

Highlights from some of the other 
technical reports presented at this year’s 
Naecon include the following: 

e Astro Digital Doppler Speedometer 
(ADDS), which would determine radial 
velocity of a space vehicle with respect 
to a star or to the sun by means of an 
optical-electronic system which meas- 
ures Doppler shift in wavelength of 
star/sunlight, was described by John 
E. Abate, Kearfott Co. 

¢ Balanced equiangular spiral antenna, 
wound on a conical surface, which pro- 
vides unidirectional, circularly _polar- 
ized, single lobe radiation patterns over 
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It’s great to be proud of 
the place you work 


To some engineers, a job is a job is a job. But 
it doesn’t have to be. It can be a career to take 
pride in, the way the engineers and scientists at 
Autonetics do. 

These young men have already made Autonetics 
a leader in electronics and electromechanics. For 
example, they designed the inertial navigation 
systems for the USS Nautilus and Skate and the 
monopulse radar system for the Air Force’s F-105. 

These same young men now are working on new 
developments—an even more advanced inertial 
navigation system for the first nuclear-powered 
Polaris-carrying submarines...the guidance and 
control systems for the Minuteman and GAM-77 
missiles... and many more. 

Today at Autonetics there is room for engineers 
and scientists who want to have a part in these 
history-making activities. Please send your resume 
to Mr. B. F. Benning, 9150 East Imperial High- 


way, Downey, California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 





Downey, Calif 


INERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL 





extremely wide bandwidths, was de- 
scribed by John D. Dyson, University 
of Illinois. The new spiral antenna 
configuration maintains essentially con- 
stant impedance and pattern over ex- 
tremely wide bandwidths. 

© Determination of earth’s vertical in 
an orbiting satellite can be accom- 
plished by using two accelerometers, 
with a sensitivity of 10° g, separated 
by a distance of 12 in. Mitchell 
Streicher of Bell Aircraft reported. For 
a satellite orbiting at an altitude of 168 
mi., the error would be less than 4 deg. 
For a satellite at 2,600 mi. altitude, the 
error would be under 2 deg. 

e Federal Aviation Agency now has in- 
stalled 239 peripheral (remote) radio 
communications facilities at distances 
up to 500 mi. from Air Route Traffic 
Control Centers to enable traffic con- 
trollers to talk directly with civil and 
military aircraft, Paul R. Colby of FAA 
told Naecon. The network, which uses 
110,000 mi. of leased telephone lines, 
is the world’s largest air/ground com- 
munications system for control of air 
trafic. It provides complete coverage 
of the United States at altitudes above 
15,000 ft., and coverage of major air- 
ways below that altitude. 

© Omega, Navy's long-range, low-fre- 
quency hyperbolic navigation system, 
will undergo expanded tests when a 
second transmitter is installed this sum- 
mer at Forestport, N. Y. Original 
Omega station at Honolulu is getting 
a new transmitter which will increase 
radiated power from 100 to more than 
1,000 watts, John L. Loeb, Navy Bu- 
reau of Ships, told Naecon. 
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> European Airlines Test Dopplers— 
Number of European airlines are test- 
ing, or plan to test, new Doppler radar 
navigators. British Overseas Airways 
Corp. has racked up more than 900 hr. 
with a British Marconi Doppler set, 
reports high reliability, no tube fail- 
ures. KLM has accumulated over 1,500 
hr. with a Canadian Marconi equip- 
ment on a DC-7C and reports very 
good performance. Airline also plans 
to test a Bendix Radio Doppler on its 
first DC-8. Air France has started tests 
on a British Marconi Doppler on a 
1049 Constellation and plans to test 
a Collins set shortly. SAS will test 
both Collins and General Precision 
Laboratory equipments this spring 








> Army to Buy Solo—Selective Optical 
Lock-On (Solo), developed by Chicago 
Acrial Industries for missile guidance 
(AW Dec. 8, p. 67), may also find ap- 
plication in Army tanks to aim guns at 
moving targets. Company will conduct 
design feasibility study under Army. 
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(Continued from page 23) 
Changes 


Dr. Arthur G. Metcalfe, assistant director 
of research, Solar Aircraft Co., San Diego, 
Calif. 

James H. Green, Jr., manager-engineering 
department, World Net Dvivision, Alpha 
-- Dallas, Tex. 

N. S. Hopkins, base manager of Lock- 
heed’s Missiles and Space Division facilities 
at the Air Force Missile Development Cen- 
ter, Holloman, N. M. 

H. Douglas Lowrey, assistant genera] man- 
ager, Chrysler Corp.’s Missile Division, De- 
troit, Mich. 

Edmund G. Shower, production engineer- 
ing manager, Sperry Semiconductor Division, 
Sperry Rand Con, South Norwalk, Conn. 

4. J. Burrows, foreign military sales man- 
ager for General Electric’s Production En- 
gine Department, Evandale, Ohio. 

Robert H. Dreisbach, manager of the 
newly formed Anti-Submarine Warfare Di- 
vision, the Magnavox Co., Fort Wayne, Ind. 

The Garrett Corp.'s AirResearch Manu- 
facturing divisions in Los Angeles and 
Phoenix have announced the following ap- 
pointments: James V. Crawford, chief en- 
gineer, and Norman M. Brown, assistant 
chief engineer, Los Angeles; Dr. Helmut 
Schelp, chief engineer, Carl Paul, assistant 
chief engineer, and C. F. Blanding, engi- 
neering manager, Phoenix 

Dr. Paul Dergarabedian, manager, and 
Abraham Fiul, associate manager, Systems 
Design and Analysis Department, Vehicle 
Development Laboratory, Space Technology 
Laboratories, Inc., Los Angeles, Calif 

James Y. Cunningham, factory manager, 
North American Aviation’s Missile Division, 
Downey, Calif 

Frank E. Vaccaro, manager-microwave ad 
vanced development, Electron Tube Divi 
sion, Radio Corporation of America, Harri 
son, N. J 

William A. Mussen, chief development 
engineer, Singer Military Products Division 
of the Singer Manufacturing Co., Bridge- 
port, Conn 

A. J. Verax, plant manager, Crosley Divi 
sion, Avco Corp., Cincinnati, Ohio 

Samuel Ewer Eastman, director of the 
Washington, D. C., research office of Tech 
nical Operations, Inc., Burlington, Mass 

Dan L. Cahill, sales promotion manager 
lightweight aviation products, Collins Radio 
Co., Cedar '.apids, lowa 

Rear Adm. Caleb B. Laning (USN, ret.), 
assistant to the president, Stavid Engincer- 
ing, Inc., Plainfield, N. J 

W. G. Kibre, project resident director in 
Munich, Germany, for Lockheed Aircraft 
Corp., during manufacture of the F-104 
for the West German government 

Brian W. Pollard, assistant to the general 
manager, Burroughs Corp.'s ElectroData Di- 
vision, Pasadena, Calif 

Meyer Leifer, general manager, Special 
Tube Operation of Sylvania Electronic Sys- 
tems, a division of Sylvania Electric Prod 
ucts, Inc., Mountain View, Calif 

Stanford D. Beerman, manager of sub- 
contract administration, Summers Gyroscope 
Co., Santa Monica, Calif. 








CIRCUIT 


ei -e-iici, 
ENGINEERS 


| SONAR 


MISSILE 
GUIDANCE 


TELEMETERING 
AIRBORNE 


there 
are 
important positions 
available at 


" Gondix”-Pacibie 


TELEMETERING... SONAR... 
MISSILE GUIDANCE... AIRBORNE RADAR 


If you have had two or more years 
experience in Circuit Design in 
Telemetering, Sonar, Missile Guid- 
ance or Airborne Radar... and are 
interested in moving to a perma- 
nent, well paying position in South- 
ern California — 


Please write W. C. Walker your qualifica- 
tions or fill in the coupon and mail today. 


W. C. Walker, Engineering Employment Manager 
Bendix-Pacific, Bendix Aviation Corporation 
11602 Sherman Way, North Hollywood, Calif. 


| am interested in ____ Engineering. 
| am a graduate engineer with 
degree and __._ years experience. 


Name 





Address 





a Zone State 
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AIR TRAFFIC CONTROL — AIR DEFENSE INTEGRATION: 


Project CHARM 


One Example of the Pioneering Concepts Attracting Engineers & Scientists to 


THE 





MITRE 





CORPORATION 


Established only a year ago under the sponsorship 
of the Massachusetts Institute of Technology, 
MITRE, in its role as technical advisor to the 
USAP’s Air Defense System Integration Division 
(ADSID), is pursuing an active, experimental 
program directed at coordinating and integrating 
the nation’s evolving air traffic system with pres- 


ent and future air defense systems. 


As an integral part of this long-term program 
MITRE has designed and implemented an experi- 
mental system called CHARM (CAA High Allti- 
tude Remote Monitor). Utilizing the Whirlwind 
computer with its associated display and input- 
output system and parts of the MITRE-operated 
radar network (covering most of New England) 
the system is being operated with the cooperation 


of the Boston Air Route Traffic Control Center and 


is being used to evaluate: 


® Joint use of data sources, computers and 
communication links 

® Data transfer methods between the two 
systems 

® Increased capabilities for both systems 
through utilization of advanced computer 
technology 


The test vehicle CHARM is to be replaced by 
a more sophisticated system using advanced tech- 
nology with improved computers and data process- 
ing equipment 

For engineers and scientists with an interest in 
air traffic control and its related problems there 


are important positions in: 


System Design * System Engineering 


Communications Planning * System Test & Evaluation 


Real-Time Computer Programming 


Conveniently located in suburban Boston, MITRE’s modern re- 


search facilities include fully equipped electronics laboratories and 


two large-scale, high-speed digital computers — the IBM 704 and 
an experimental SAGE AN/FSQ-7. These machines will soon be 


augmented by an IBM 7090 and a solid state SAGE computer. 


To arrange a confidential interview, 


please send resume to Dana N. Burdette, Professional Personnel Director 


THE MITRE CORPORATION 


244 Woop Street — LExincTon 73, MAssACHUSETTS 


al 
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NATIONAL The Advertisements in this section include al! employment opportunities—executive, management, 


technical, selling, office, skilled, manual, etc. 


COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted - Employment Services 
Part Time Work Selling Opportunities Offered labor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 
The advertising rate is $45.00 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment count 5 average 
than a contract basis. Frequency rates quoted on request words as a line. 
- ‘ Position Wanted Ads are % of above rate 
An Advertising inch is measured 15” vertically on a column—3 columns— Box Numbers—counts as | line 
0 inches to a page Discount of 10% if full payment is made im advance for 4 consecutive 
insertions 


Subject to Agency Commission. Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 
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AIRCRAFT 


TECHNICAL SALES; Engineering 


Expanding world-wide aviation firm 
with headquarters located in N. Y. es 
has several openings for men whose Writ ers 
duties will include: me 

(1) Sales Correspondence ptete 

(2) Handling of customers inquiries and with handbook experience 


OL Lu nn 


sales pr 





 smaticangine ts ap Se ss and ability to develop theory and maintenance from 
following categories: sts schematics of Electronic or Digital equipment. 


(1) Mydrectic and fest systems These are permanent positions in our modern New 


(2) Instrumentation = i , 
(3) Electrical Systems : York and Los Angeles offices. Projects are varied 


Background required: and interesting. 


= (1) 3-5 years recent technical experience ers ‘ : : 
with a manufacturer or airline a If you meet our requirements we will pay YOU an 


io Sabina Geass Dea. ak as a equivalent agency fee... plus relocation allowance 
: required. Ses 
Please submit complete resume pees 
“sue = COASTAL 
ox : 
125 W. 41 St., New York 36, N. Y. NEW YORK -«- LOS ANGELES 


0 LDUODOPMPRDMMBDBOELA YO OAL PAPMMEE ney GAESR ANA A AU a Reply to COA STAL PUBL ICA TIONS CORP. 
130 W. 42 St., N.Y. 36, N.Y., or call collect LOngacre 3-2100 
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SERVICE MANAGER | | DISENCHANTED 
Position requires customer contact with ENGINEERS 


cir frame companies for the Pury of our present employer has falled to 


Specialists in the production of performing service on aircraft landing utilize your full potential, why net permit 
us to explore the rameters for your per- 


MOTION PICTURES gears and similar aircraft components. sonal qualifications with the many 
o a ee Applicants must also assist with installa. | | 4z"amii June companies in “Wie now 
Re. ee tio b} dh have in excess of 4,000 openings in the 
A UNIQUE SERVICE COMBINING | problems GEG AGve proven super $8,000 to $40,000 bracket, all of which are 
fee id. Why walt? Send resume in 


ENGINEERING AND FILM TALENT visory ability. Must be willing to travel. dantlants Gh aan ta0— 


Write for “DOCUMENTATION” Address: Dept. A Se detailed resume to 
6401 Oakton Street Morton Grove, illinois nd FIDELITY PERSONNEL 
Phone: Niles 7-6600 P-1812, Aviation Week 1530 Chestnut Street, Philadelphia, Pa. 


TWX: Niles ILL 2270 or 2271 520 N. Michigan Ave., Chicago 11, 1) Suite 424 























What is your problem? 


Competent men for your staff? . . . employment? ... or are you looking 
for—or offering—a business opportunity of special interest to readers of this 
A. B. MURRAY co. INC. publication? You can get their attention—at small cost—through an adver- 
‘owl © tisement in the Employment Section of Aviation Weex. 





Elizabeth, N. 4. « Gristo!l, Pa. « MeKeesport, Pa 
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EMPLOYMENT OPPORTUNITIES 


HIGH-LEVEL 


ENGINEERS 


for key creative positions in 


MISSILE, AN 


an 


TI-MISSILE 
SPACE FLIGHT PROJECTS 


in sunny San Diego 


Brilliant opportunities are open 
for creative engineers in Solar’s 
fast-moving Missile and Space 
Group. The projects involved are 
exceptionally exeiting and chal- 
lenging, including a new ARPA 
Project for a completely new anti- 
missile defense system. The right 
men joining now will get in on the 
ground floor and gain key creative 
positions in their fields of interest. 
It will be to your advantage to 
learn complete detailed informa- 
tion immediately. 


AREAS OF EXPERIENCE 
SOUGHT 


Flight mechanics, analysis of 
missile trajectories... missile 
dynamics, stability and control, 
aeroballistics... airborne fire 
control computers, data links... 
statistical error and control 
response error analysis... servo- 
mechanisms, precision airborne 
hydraulic servos, 


SOLAR SPECIFICS 


Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. It 
is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd. Salary and perform- 
ance reviewed semi-annually. Lib- 
eral relocation allowances. Solar is 
making significant contributions to 
space-age technology and the 
special professional status of 
engineers is fully appreciated and 
recognized. A new 60,000 sq. ft. 
engineering building, necessitated 
by expanding research and devel- 
opment, will be completed in 1959 
on the edge of San Diego Bay. 


SEND RESUME 


Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-408, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
DES MOINES 


LIVE BETTER, TOO! In addition to 
greater opportunities for personal 
achievement, Solar also offers you the 
chance to live better in sunny San Diego. 
This famous resort area has the finest 
year-around climate in the U.S. Cultural, 
educational and recreational facilities are 
excellent. The new Advanced Sciences 
Branch of the University of California 
offers facilities for further study. You and 
your family will enjoy life more at Solar 
in San Diego. 











ENGINEERS—SCIENTISTS 


Work on 


TOTAL 


to Mayor 
Defense Problems 


at General Electric's 
Defense Systems 
Department 


You'll find greater opportunities in 
Systems Engineering in an organi- 
zation whose charter has a breadth 
and scope seldom met in industry: 


...40 find total solutions to specific 
large scale defense problems requiring 
the integration of diverse fields of 
knowledge and equipments. These 
problems will be of sufficient magni- 
tude and duration to justify the 
allocation by General Electric of con- 
siderable numbers of highly qualified 
scientists and engineers to contribute 
systems program management and sys- 
tems engineering support —on pro- 
gtams such as: 


ATLAS « DYNA-SOAR « SENTRY 
...and other highly classified systems 
which cannot be listed here. 


Immediate Opportunities for: 


Systems Program Engineers 
Systems Management Engineers 
Guidance Equation Engineers 
Data Processing Engineers 
Electronic Systems Management Engrs. 
Operation Analysts 
Systems Logistics Engineers 
Engineering Psychologists 
Forward your confidential resume at an early 
date. Whereas growth potential here is evi- 
dent—both for DSD and the engineers who 
join us—the positions filled during these 
eatly months will carry significant “ground- 

floor’ benefits. 
Write fully to Mr. E. A. Smith 


e99909)0)))))) Dept. 6-B. 





1 
Derense Systems Depantwent 
A Department of the Defense Electronics Division 


GENERAL @® ELECTRIC 


300 South Geddes Street 
Syracuse, New York 


AVIATION WEEK, June 1, 1959 





EMPLOYMENT OPPORTUNITIES 





—WITH A MODERN TURN OF MIND 


For much of what we know of the atmosphere 
about the earth, we can thank men like Boyle. 


His achievements of centuries ago may help 
launch the space conquests of tomorrow. 


But much remains to be done— and quickly. 


Today, at Goodyear Aircraft, highly efficient 
nose cones are just one product* of the keen 
minds forging tools for probing the mysteries 
of the firmament 


If you're a young man with the tenacity of a Boyle 
and a measure of his genius — we'd like to 
have you around. The benefits to us both 
and to mankind — could be substantia/. 
Write: Mr. Charles Jones, Director of Technical and 
Scientific Personnel, Goodyear Aircraft 
Corporation, Akron 15, Ohio. 
* Programs in rocket propulsion, interplanetary guidance, 
advanced black boxes, crew escape capsules 


— also in ground support systems for missiles, radar 
structures, radomes, radiation research, structures engineering. 


GOODZYEAR AIRCRAFT 
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AIRCRAFT 
GAS TURBINE 





SENIOR 
ENGINEER 


Lead overall control, fuel, accessory 
development programs from idea to 
hardware. 


Lead unit engineers in development 
of extremely compact reliable de- 
vices. 


Direct design audits, failure investi- 
gations. Senior liaison to produc- 
tion, test groups. 


Spot and Resolve critical control and 
fuel systems areas. 


Lead engine assembly and testing 
programs necessary to determine 
and demonstrate (mechanical) (ther- 
modynamic performance) (controls) 
reliability. 

Analyze test and assembly results in 
factory, field, flight. 


identify design deficiencies. Initiate 
corrective design changes. 


Lead overall creative activity in me- 
chanical design. 


Direct and utilize design practices 
in mechanical engineering analysis. 


Plan design programs. Set objec- 
tives for component designers. 


Recognize and Resolve problems 
during development stages. 


Responsible positions also open at 
all levels in all other areas. 


Inquire in confidence to: 


Mr. Richard A. Hollenberg 
Professional Recruiting 

and Placement 

Small Aircraft 

Engine Department 

1151 Western Ave. 

West Lynn, Mass. 


GENERAL @@ ELECTRIC 











Fellow Engineers and Scientists: 


My company has asked me to tell you of the unusual opportunities in 
operations research at System Development Corporation. These range 

from positions for engineers and scientists who would like to develop 

their skills working in a team under an experienced leader to opportunities 
for those who are looking for positions of leadership. | hope that the 
following account of our work will lead you to inquire for further information. 

Briefly, SOC's business is automated decision-making systems. More 
fully, we develop large scale, computer-based information processing 
systems in which the computer is used as an on-line, centraiized control 
element for a system operating in real-time. At this stage of the art these 
systems are semi-automatic, the man-machine type in which man shares 
the repetitive control function with the computer. Our work is concept- 
oriented, rather than hardware-oriented, and deals with problems of over-all 
system design, data processing deveiopment, and man-machine 
system training. 

The most fully developed large-scale semi-automatic system is the 
SAGE (Semi-Automatic Ground Environment) Air Defense System. We 
have a major responsibility in the development of SAGE. Gur experience 
and unique team skills have led to diversification of our activities; we now 
have important contracts for other major military and government systems 
vital to our country. The demand for our services is reflected in our growth 
from 70 to more than 2,700 employees since 1955, and the intriguing 
possibilities of automated decision-making are only beginning to be realized, 

In this brief message, | can only suggest the variety of operations 
research problems at SDC. Perhaps the most important point is that this 
variety is limited only by the imagination and initiative of our scientists. 

Some examples of areas of work are: (1) allocation of decision-making 
functions between man and machine for optimal system performance; 

(2) measures of system capacity and system performance; (3) exploration 
and evaluation of design changes by operational gaming; (4) quality control 
and testing of operational computer programs; (5) allocation of computer 
capacity among several system functions; (6) scheduling and costing of 
production of operational computer programs; (7) optimal assignment of 
mixed weapons to targets. 

SDC recognizes the importance of a well planned research program for 
the vitality and future of the company, and we are carefully organized to 
carry out such a program. The following are some areas our operations 
research people are involved in: (1) simulation and operational gaming 
techniques in problems of control systems; (2) information retrieval and 
theory of information processing; (3) medical data processing; (4) universal 
language for computer programming; (5) logistics. We have unusual 
facilities for research at SDC —these include one of the largest computer 
facilities in the world and outstanding simulation laboratories. 

We have given considerable thought to organizing the activities at SDC to 
provide for professional development and self-expression. Operations 
research professionals are carefully assigned so that their individual 
talents are matched with company needs. These assignments are reviewed 
regularly to make sure that developing talents are directed into new 
company opportunities. We regard the publication of research articles and 
participation in professional societies as activities important to the 
company. We encourage new ideas and provide the time and means to 
explore them. 

SDC is one of the leaders in a field which will have a remarkable 
technological and scientific development. It is a new and vigorous company 
with a bright future. | encourage you to join us. 

Please write Mr. R. W. Frost at the address below if you wish to pursue 


this invitation. Whi . Le ‘ 





William Karush 

Assistant Director for Research 
Operations and Management Research 
System Development Corporation 
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WILLIAM L, PEREIRA & ASSOCIATES + PLANNING AND ARCHITECTURE 


LOCKHEEDS 
New Multi-Million Dollar 


RESEARCH CENTER 


® This project—destined to rank with the world's largest and most 
advanced Research Centers—represents not only substantial faith but a 
substantial investment in the future of space flight. 


@ The new Center, now under construction near Los Angeles, will 
provide facilities for: Exploration of complex technological space require- 
ments; scientific latitude and freedom; ideal environment for research; 
and the most modern laboratory tools available. Qualified scientists and 
engineers will find here ground-floor opportunities for extending man's 
knowledge beyond the present state of the art. 


@ On completion, most of Lockheed’s California Division's research 
facilities will be located in this single area. The Center will provide ad- 
vanced research facilities in all fields related to atmospheric and space 
flight including: Propulsion, physiology, aerodynamics and space dynam- 
ics; advanced electronics in microwave propagation and infrared; acous- 
tics; mechanical and chemical engineering and plasma/magnetohydro- 
dynamics; thermal electricity; optics; data communications; test and 
servomechanisms. 


@® Top-level scientists and engineers are invited to investigate outstand- 
ing career opportunities for your future in the new Lockheed Research 
Center. There are openings now for qualified personnel in: Electronics; 
aero and thermo dynamics; propulsion; servomechanisms; materials 
and processes; structures and stress; operations research; research 
in optics, infrared, acoustics, magnetohydrodynamics, instrumentation, 
mechanics and hydraulics; mathematics; and in all phases of design. 


@ Please direct your inquiry to: Mr. E. W. Des Lauriers, Manager Profes- 
sional Placement Staff, Dept. 11061, 2400 N. Hollywood Way, Burbank, Calif. 


LOCKHEED 


CALIFORNIA DIVISION 


BURBANK, CALIFORNIA 








IDDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication 
Send to office nearest you 
NEW YORK 36: P. 0. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION VACANT 


Helicopter—Pilots and Mechanics. Leading 
Company needs pilots with a minimum of 750 
Helicopters hours. Also licensed A & P's 
with Helicopter Maintenance experience. For 
full information write Rotor-Aids, Inc., P. O. 
Box 1850, Ventura, California. 


SELLING OPPORTUNITY OFFERED 


Representative Wanted. Midwest 

firm wants nation-wide repre- 
Principal products relate to high 
temperature test and production activities, 
emphasizing radiant heating methods. Prod- 
ucts now well established throughout United 
States. Straight commission basis, no re- 
tainer. Now represented in Dayton, Ohio, 
Seattle and San Francisco, but seek repre- 
sentatives in many other major market cen- 
ters. Engineering Degree desired. Write 
immediately to: Research, Incorporated, 115 
North Buchanan Ave., Hopkins, Minnesota. 


Technical 
Electronics 
sentation. 


POSITIONS WANTED 
Senior Aeronautical Engineer-Airtine Trans- 
port Pilot extensive heavy multi engine and 
extensive flight experience desires flying 
position that requires technical background. 
PW-1751, Aviation Week. 


Aere Engineer seeks long term European 
sales/service position. Fourteen years mili- 
tary and civil aviation, last six in jet air- 
craft field service including transport. B.S. 
Aero, A & E, S&MEL. PW-1770, Aviation 
Week. 


Ex-Navy pilet, 34, 4,000 hours, FAA Com- 
mercial SMEL, Instrument, DC-3. No ac- 
cidents. 2% years engineering college. 
Married, 2 children. Desires job as executive 
pilot with work in engineering or sales divi- 
sion. All flying jobs will be seriously con- 
sidered. PW-1762, Aviation Week. 


ATR Pilot, 7 yrs. with Big Four airline. 
Dsrs. Chg. Ratings DC/3/4/6/7 CV340 
6000 hrs. PW-1769, 
Week. 


Exc. refs. Aviation 


Ex-USAF q-g~ jet hrs. & 14 yrs. 
in sls. with lg. ind. corp. Des. pos. ir 
utilizing both abilities. SGL. & B.A. 
1689, Aviation Week. 


SELLING OPPORTUNITY WANTED 


Sales Representative, Middie West Aircraft, 
Missile. 10 years background. Desires to 
represent Sheet Metal Fabricator and Ridgid 
Tube Co. RA-1790, Aviation Week. 





Don't Forget... . 


AVIATION WEEK’S 
RESEARCH & DEVELOPMENT 
ISSUE JUNE 22nd 


This issue affords you the opportu- 
nity to recruit the engineering and 
technical personnel that you may 
need. Don’t miss this important 
issue! Make your space reservation 
today. EMPLOYMENT OPPORTUNITY 
advertising forms close on June 
12th. 
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ings for 





STRUCTURES ENGINEERS 
STRESS ANALYSTS 
PLANNING ENGINEERS 


Degree plus 2 to 10 years experience de- 


sirable. 


Select assignments now for qualified men 


to work on advanced programs at Vought. 


Send confidential resume to: 


4. W. Larson, 
Assistant Chief Engineer 
Administrative 


Room 518 P. ©. Box 5907 


ee 


OUuUGAT 


AIRCRAFT 


CHANCE 


DALLAS TEXAS 











NEED 
ENGINEERS? 


An employment advertisement in 
the EMPLOYMENT OPPORTUNITIES 
SECTION will help you find the 
It’s an ihex- 


engineers you need. 
pensive, time-saving method of con- 
tacting competent personnel for 
every engineering job in the Avia- 
tion industry. The all paid circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 
qualified men available. 


For rates and information 
write: 


Classified Advertising Division 


AVIATION WEEK 


P.O. Box 12 
New York 36, WN. Y. 
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ee 


VARIABLE STABILITY 
AIRCRAFT 


AT CORNELL AERONAUTICAL LABORATORY 


The flight research hangar at C.A.L. houses a most unusual airplane. Out- 
wardly it appears to be a standard T-33 jet. Closer examination reveals 
a mass of electronic gear packed solidly into an enlarged nose section 
and controlled by a unique console mounted at the side of the aft cockpit. 

This airplane is the latest in a family of variable stability aircraft 
developed by C.A.L. Its handling characteristics can be changed — in 
flight — to simulate those of an infinite number of different aircraft. It 
can be dial-set to handle like a lumbering cargo carrier, or with the sharp 
snap of a century series fighter. It can even be set to simulate the flight 
characteristics of a space ship entering a planetary atmosphere. The T-33, 
by providing experimental evaluation of vehicles not yet built, yields 
significant savings in lives, time and money. 

This work in variable stability is typical of the many applied research 
projects active at C.A.L. — stimulating, technically challenging, and pro- 
fessionally significant. Our research program is unusually broad in scope, 
encompassing aerodynamics, flight research, advanced missile and aircraft 
design, and many other areas of modern flight. This broad program, cou- 
pled with our policy of assigning each staff member in accordance with 
his individual abilities and interests, makes it possible for us to offer 
outstanding employment opportunities to capable and imaginative men. 


CORNELL AERONAUTICAL LABORATORY, INC. of Corne// University 


WRITE FOR FREE REPORT 


The story behind Cornell Aero- C.A.L. as a place to work or to 
nautical Laboratory and its con- “A Com- 
tributions to aeronautical progress ss ’ 

is vividly told in a 32-page report, munity of Science” both useful 
“A Community of Science.” and pertinent. Mail the coupon 
Whether you are interested in now for your free copy 


watch, you will find 


CORNELL AERONAUTICAL LABORATORY, INC. 
Buffaic 21, New York 


Piease send me ‘A Community of Seience."’ 


Name 





Street 








_ Zone State ~ 





Piease inciude employment information 





SEARCHLIGHT SECTION wvesinc 


EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 


$2.70 a line, minimum 3 lines To figure advance payment count 5 
average words as a line. 


PROPOSALS, $2.70 a line an insertion. 
BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











FOR SALE FOR SALE UNIVERSITY OF SOUTHERN CALIFORNIA 
C-46F AIRCRAFT [ACCIDENT INVESTIGATION 


Twe Week Course, July 13-24, 1959 


Passenger and Cargo University ts hee Colifornic, 


With or Without Lectures, field work, and laboratory demonstra- 
tions will develop basic skills for the investigation 
T-Category Kit Installed of civilian and military aircraft accidents. Includes 

instruction in collecting and interpreting evidence, 
preparation of reports, and phases of engineering, 
physiology and psychology pertaining to aircraft 
accidents. 


. This is a practical course for representatives of 
N aircraft manufacturers, governmental agencies, in- 
NTSO THE FLYING TIGER LINE INC. surance adjustors, and commercial and civilian 
New aviation organizations concerned with aircraft ac- 
+ Burbank, Calif. cident investigation and prevention 

NTSO Tuition: $225.00 
New Call or Cable , ’ 


sow FRED SENNINGER Brochure available from 
Aviation Safety Division 


of every type . . . 
Enocetive Vico Procidons University of Southern California 
Tel: Stanley 7-341! Cable: Flytiger Les Angeles 7, California 
All kinds of Hartzell, 7 uu 


Hamilton Standard, and Curtiss 


a oe satane c~ Aw wo — Pittsburgh Institute of Aeronautics 

Re ee Seen eee Gradvates—Instructors—Associates 
Al es—i ediate del fi id's | - 

PACIFIC PROPELLER, INC. cat shelf stock. ‘Bey direst from manufacturer. Reunion 

P. ©. Box 6176, Riv. Hts. Br. Charts showing complete line of AN & MS Attings For Details Contact 

Seattle 88, Washington > Gall nt cof co hn ae or PITTSBURGH INSTITUTE OF AERONAUTICS 

PArkway 3-5100 COLLINS ENGINEERING CORPORATION ,  y aon : 

9050 Washington Bivd Culver City, California Pittsburgh 36, Pennsylvania 


Land = 
Suanvuatea 


Immediate Delivery 


Sout eatuacttae 


- 
Srnnwe 

















For Sale . 
4.C-54 
CARGO AIRCRAFT 


Available on or about July 1, 1959 


UNITED STATES 
OVERSEAS AIRLINES, INC. 


Cape May County Airport 
P. O. Box 234, Wildwood, N. J. 























Your inquiry will have special value. . . 


if you mention this magazine, when writing advertisers. Naturally, the publisher will appreciate 
it... but, more important, it will identify you as one of the men the advertiser wants to reach 


with this message . . . and help to make possible enlarged future service to you as a reader. 
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NEW 
PROGRAMS 


have created 


IMMEDIATE 
OPENINGS 


for top quality engineers 
with experience in— 


Preliminary Analysis 
Aerodynamics 

Flight Dynamics 
Structural Dynamics 
Aero-Thermodynamics 
Flight Simulation 
Space Communication 
Space Instrumentation 


Radar Systems & 
Techniques 


Electronic 
Countermeasures 
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Design 
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Reliability 
Human Factors 
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people. 

Relocating expenses paid. 
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and other engineering 
positions, write: 
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Missile Division 

North American Aviation, inc. 
12214 Lakewood Blvd. 
Downey, California 
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Eastern Strike 


Recent inaccuracy in reporting straight 
facts by your staff, further agitated by off- 
color remarks, have led me to believe that 
the pilot group will automatically be at 
fault for many things in the years to come. 
This may range from charges of pilot error 
in accidents to failure of companies to 
stay out of the red ink. However, you, as 
one who is looked upon for a fair and ac- 
curate picture of all problems in the indus- 
try, I believe have a responsibility to your 
readers and the flying public. As you have 
challenged the airline pilots to properly 
discharge their duties and responsibilities, 
! challenge you and your staff to likewise 
fulfill your obligation to the many readers 
of Aviation Week around the world. 

In closing, I would like to make a 
specific reference to a statement by Mr. 
Doty in his article entitled “U. S. Airlines 
May Hit Record Earnings” (AW May 4, 
p. 26) quote: “Eastern reported a $2.1 mil 
lion profit for the period, despite a slow 
January recovery from a 39-day pilots’ strike 
at the end of the year.” Careful investiga- 
tion will reveal that never in the history of 
Eastern Air Lines has there been a disrup- 
tion of service by the pilots. I’m sure you 
will agree with me that errors such as this 
should not go uncorrected. 

Cart W. Frre 
Pilot, Eastern Air Lines 
Syosset, N. Y. 

(Reader Frye is correct. Strike against 
Eastern Air Lines was taken by International 
Association of Machinists and Flight Engi- 
neers’ International Assn.—Ed. ) 


Satellite Relay Credit 


I've just received the Oct. 20 issue of 
your excellent magazine, and would like 
to comment on a remark in Phil Klass’ ar- 
ticle “USAF Proposes Satellite Relay Sta- 
tions” (p. 85). 

Dr. John Pierce would, I am sure, be the 
first to repudiate the statement that he 
“was one of the first to study and suggest 
the feasibility of satellite relay stations . . . 
nearly four years ago To the best of 
my knowledge, the suggestion was put for- 
ward 15 years ago in Wireless World. The 
suggestion was further discussed in Inter- 
planetary Flight (1950) and reached a very 
wide audience in The Exploration of Space 
(1951). 

Space literature in the early 50’s is full 
of it 

If there is any earlier reference to the 
idea, I would be extremely interested to 
know it. And I’m sure John won’t mind 
my quibble—after all, my last book was dedi- 
cated to him... . 

Arruur C. CLarke 
Clarke-Wilson Associates 
Colombo, Ceylon 

(Dr. Pierce agrees that Mr. Clarke sug- 
gested feasibility of satellite communication 
relay stations nearly ten years prior to his 
own paper on the subject, and regrets that he 
failed to credit Mr. Clarke in his paper— 
Ed.) 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Navaid Controversy 


In regard to the Decca-VOR controversy, 
it seems to me that an ideal solution to the 
problem is to combine the advantages of 
both systems into one unit, that is to use 
the VOR system of ground transmitters in 
conjunction with the Decca moving scroll 
type of position presentation. Such a plan 
would not only give us a modern system 
of radio aids to naVigation but would also 
split the financial pie between both nations. 

Nem O’HALLARON, JR 
Clayton, Mo. 


Lear Contracts 


Lear, Inc., has the responsibility for de- 
veloping and manufacturing the primary 
gyroscopic reference systems for both Bo- 
marc and Nike Zeus. I mention this in 
connection with the specification table for 
U. S. Missiles that appeared in the Inven- 
tory of Airpower issue, Mar. 9, p. 187. 

There may be technical reasons why, un- 
der the heading of Guidance, mention of 
Lear’s contribution to these major programs 
was not made, but just for the record and 
for your intelligence files almost $7,000,000 
in contract awards on Zeus, and consider- 
ably more than this on Bomarc, have so fat 
been received by our Grand Rapids Division 
alone. 

R. M. Deecan 
Marketing Manager 
Missile Products 
Grand _ Rapids 
Lear, Inc. 


Grand Rapids, Mich. 


Division 


Safety at Midway 


The recent accident to the Convair 
freighter at Midway, with the providential 
escape of the crew without serious injury, 
could prove to be a well-disguised blessing 
for aviation. In a previous letter (AW Feb. 
3, 1958, p. 118) I urged that transition 
of airline operations from Midway to O’Hare 
be expedited in view of the curaulative 
effects of Chicago delays, occasioned by poor 
weather minimums or overcrowded ramp 
space, upon a major portion of our national 
airline service 

Since that time the only tangible change 
has been the initiation of a major expansion 
eee for the ticket office and passenger 
1andling facilities at Midway! Possibly there 
are unpublicized economic factors that 
justify this expansion, but it is hard to 
reconcile with a common sense look at safety 
considerations. Midway is not a dangerous 
airport any more than 90 mph. is an obvi- 
ously dangerous specd on a turnpike while 


65 mph. is patently safe. However, prudence 
dictates that in the interests of maintaining 
an sa pn safety record one does not con 
tinuously push any facility to its operating 
limits. Perhaps your usual excellent report 
ing of the findings of the Convair incident 
will reveal the seemingly self-evident fact 
that we are neglecting or delaying a move 
that would significantly increase the safety 
margins of Chicago operations while improv 
ing the punctuality and/or predictability of 
the many flights that call there 
At Midway runway lengths are minimal 
approaches are poor, and aircraft traffic is 
the world’s highest, surely an unpromising 
combination for optimizing air travel safety 
and regularity. How can we rationalize th« 
continuing use of minimal facilities for our 
busiest airport and the hub of our national 
aviation network? Must all action toward 
improved aviation safety margins be prefaced 
by a major disaster involving loss of life, or 
can we learn a lesson this time from the 
loss of a freighter? Let’s take prompt action 
to enhance margins in a vital area by speed 
ing transition to a better facility whose usc 
is mandatory for the increasing volume of 
commercial jet aircraft operations. 
D. M. Hever 
South Bend, Ind 


‘Fixed Base’ 


I read with interest and gratification 
your editorial in Aviation Week for April 
6 regarding the growth of business flying 
For those of us in this business, such rec 
ognition is very much appreciated 

However, I noted, the use of a term 
“fixed base operators” which has been used 
by other publications many times in recent 
years. I think by all means the quicker 
this designation is abolished for aircraft 
sales and service operators the sooner 
we have really recognized that aviation has 
become of age. 

In the long distant past, aviation was 
mostly barnstormers who toured the coun 
try for business. Eventually some of them 
either got tired and settled down, or felt 
they could make a living from one airport 
They became “fixed base” in contrast to 
some others who still barnstormed. 

But today the term “fixed base” is re- 
dundant and meaningless, and certainly 
lends no dignity to the stature of the up- 
and-coming sales and service operator. 
Really, just who is not “‘fixed base?” 

Honestly, it is really not hard at all to 
say sales and service operators. The sooner 
we do away with this old, obsolete “fixed 
base” term, the better off we will be. To 
the general public it must obviously be mys- 
tifying and a little bit inane. 

Please don’t take this as any special 
criticism of your generally excellent edi- 
torials and your fine publication. It is simply 
an example of the campaign I have had on 
for years to try to bring about not only 
recognition but correct terminology for the 
modern “sales and service operators.” 

CreicHton MERRELI 
Merrell Aviation 
Seattle, Wash. 
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SQuvue==inG FLUORoFLEX-T 


...to make better Teflon’ hose! 


Resistoflex developed a unique method of quality control called “roll testing” prior 
to the introduction of Fluoroflex*T in 1953. This torture test, in which the tubing is 
compressed in multiple planes, helps to insure the homogenous quality of the hose. 


, 


Long experience with “roll testing” is only one of many reasons for the dependable 
performance of Fluoroflex-T hose. Pneumatic pressure testing—and other control methods 
developed by Resistoflex—are now being written into industry specifications as “standard” 
requirements for high quality hose products. 

However, for the best in Teflon, fabricating experience is the most important ingredient. 
With more than 3,000,000 assemblies in service, the reliability of Fluoroflex-T is proven, 
Designers of hydraulic, fuel, pneumatic and ballistic components know they can 

depend on Fluoroflex-T. 

For more information write to Dept. 267, RESISTOFLEX CORPORATION, Roseland, New Jersey, 


@ Flucrofles is a Resistoflez trademark, reg., U. 8. pat. off. @ Tefion ia DuPont's trademark for TPE fiucrccarton resine 


Originators of high temperature fluorocarbon hose assemblies. i e Ss t st oft] e »x< 


ROSELAND, NEW JERSEY « WESTERN PLANT: BURBANK, CALIF. » SOUTHWESTERN PLANT; DALLAS, TEX. 





UNIVERSITY MICROFILU IN - 
STEVENS RICE Gs | 
3i3.N AST Si 

ANN ARBOR KIC 


gives the design decision 
to the engineer 


if your major consiveration is... 


ee ee ee ee me me 
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«+. WEIGHT REDUCTION 


THIS NEW DESIGN is ESNA’s recommendation for applica- 
tions where space and weight reduction are primary needs. Meets MIL- 
N-25027; reduced wrenching dimensions permit more efficient center- 
line bolt design; wrench heights carefully engineered to assure satis- 
factory assembly line performance. Materials: carbon steel, AMS6304 
alloy steel and A286 stainless steel. 


wt in Ibs Screw Size 

per1000 #4 =6*6«=«6 8C—CO #00 CCK 
LH3324 6 | 13 | 14 | 29 5.4 
17 | 24 | 26 | 46 64 











Type L3324 (160,000 pst] 






































..- USE OF NAS 
STANDARD HARDWARE 


This complete line of low-height, lightweight NAS 679 hex nuts has been 
designed and produced to ESNA’s exacting quality standards. Qualified 
to MIL-N-25027. External-internal wrenching surfaces for easy installa- 
tion in limited access areas. Sizes 4-40 through 7/16-20. Alloy steel for 
temperatures to 550°F; A286 stainless steel for temperatures to 900°F 
and nonmagnetic applications. 


" ESNA offers a complete line of ALL NAS types of self-locking nuts, in- 
ror T | cluding standard and miniature anchors, floaters and gang channels. 
| Type LITE-TM (NAS 679 140:000 pst” | 


ierescaee 





... ULTRA-HIGH TENSILE 
AND FATIGUE PERFORMANCE 


Specify types LH 3393 and LHEB 220 for the utmost in high tensile and 
fatigue-life performance. Highest strength-to-weight of any available 
double hex design. Cold-formed from alloy steels; sizes 44-28 thru 1”. 
For use at temperatures to 550°F. 


Other lightweight 12 point nut series are available in several ten- 
sile capacities and materials for service at temperatures to 1300°F, 


“Wee 
| Fit the fastener to the-4 im? . Dept. $36-625, Elastic Stop Nut Corporation of America 

i ae , t ; : 2330 Vauxhall Road, Union, New Jersey 

Please send me the following free fastening information: 

oc lete di ional and per- ( Visual index: A complete pic- 


formance data of the new type torial representation of al 
3324 nut. standard Elastic Stop nuts. 
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